(FILE ' HOME ' ENTERED AT 11:31:42 ON 22 NOV 2002) 

FILE 'ADISALERTS, ADISINSIGHT, ADISNEWS, AGRICOLA, ANABSTR, AQUASCT, 
BIOBUSINESS, BIOCOMMERCE , BIOSIS, BIOTECHDS , BIOTECHNO, CABA, CANCERLIT 
CAPLUS, CEABA-VTB, CEN, CIN, CONFSCI, CROPB, CROPU, DGENE, DRUGB, 
DRUGLAUNCH, DRUGMONOG2 , DRUGNL, DRUGU , DRUGUP DATES , . ' ENTERED AT 
11:32:14 ON 22 NOV 2002 

E BJORCK L/AU 

E RASSMUSSEN M/AU 
8 S E3 

E BJORCK L/AU 



L2 1073 S E3 

L3 ' 1080 S LI OR L2 

L4 475 S L3 AND ( STREPTOCOCC? ) 

L5 168 S L4 AND ( PYOGENES } 

L6 58 DUP REM L5 (110 DUPLICATES REMOVED) 

=> d bib ab 16 

L6 ANSWER 1 OF 58 EMBAL COPYRIGHT 2002 ELSEVIER SCI. B.V. 
AN 2002369035 EMBASE Alert (EMBAL) 

TI Streptococcus pyogenes and phagocytic killing [2] 

(multiple letters) . 
AU Von P awe 1- Ramming en U.; Johansson B.P.; Tapper H.; Bjorck L.; 

Lei B.; Deleo F.R.; Musser J.M. 
CS U. Von Pawel-Rammingen, Department of Cell Biology, Section for Molecular 

Pathogenesis, Lund University, Lund, Sweden, ulrich.von_pawel@medkem.lu.se 
SO Nature Medicine, (1 Oct 2002) 8/10 (1044-1046)/ 

CODEN: NAMEF ISSN: 1078-8956 ^ 
CY United States 
DT Letter 
LA English 



=> d 16 2-58 

L6 ANSWER 2 OF 58 BIOTECHDS COPYRIGHT 2002 THOMSON DERWENT AND ISI 
AN 2002-11891 BIOTECHDS 

TI Identifying agent capable of blocking inhibitory effects of 

proteinase/glycosaminoglycan pathway for enhancing antimicrobial activity 
of cationic antimicrobial peptide, useful for treating bacterial 
infection; 

drug screening, alpha-def ensin and bacterium culture for disease 
therapy 

AU BJORCK L,* FRICK I; SCHMIDT CHEN A 

PA HANS A MEDICAL AB 

PI WO 2002006821 24 Jan 2002 

AI WO 2000-EP8208 17 Jul 2000 

PRAI EP 2000-306074 17 Jul 2000 

DT Patent 

LA English 

OS WPI: 2002-257284 [30] 

L6 ANSWER 3 OF 58 WPIDS (C) 2002 THOMSON DERWENT 

AN 2002-257284 [30] WPIDS 

DNN N2002-199196 DNC C2002-076536 

TI Identifying agent capable of blocking inhibitory effects of 

proteinase/glycosaminoglycan pathway for enhancing antimicrobial activity 
of cationic antimicrobial peptide, useful for treating bacterial 
infection. 

DC A96 B04 D16 S03 

IN BJORCK, L; FRICK, I; SCHMIDTCHEN, A 
PA (HANS-N) HANS A MEDICAL AB 
CYC 96 

PI WO 2002006821 A2 20020124 (200230)* EN 46p G01N033-00 

RW: AT BE CH CY DE DK EA ES FI FR GB GH GM GR IE IT KE LS LU MC MW MZ 
NL OA PT SD SE SL SZ TR TZ UG ZW 
W: AE AG AL AM AT AU AZ BA BB BG BR BY BZ CA CH CN CO CR CU CZ DE DK 
DM DZ EC EE ES FI GB GD GE GH GM HR HU ID IL IN IS JP KE KG KP KR 
KZ LC LK LR LS LT LU LV MA MD MG MK MN MW MX MZ NO NZ PL PT RO RU 
SD SE SG SI SK SL TJ TM TR TT TZ UA UG US UZ VN YU ZA ZW 
AU 2001087628 A 20020130 (200236) G01N033-00 
ADT WO 2002006821 A2 WO 2001-EP8208 20010717; AU 2001087628 A AU 2001-87628 
20010717 



FDT AU 2001087628 A Based on WO 200206821 
PRAI EP 2000-306074 20000717 
IC I CM G01N033-00 



L6 ANSWER 4 OF 58 BIOTECHNO COPYRIGHT 2002 Elsevier Science B .V. DUPLICATE 
AN 2002:34907307 BIOTECHNO 

TI The regulator PerR is involved in oxidative stress response and iron 
homeostasis and is necessary for full virulence of Streptococcus 
pyogenes 

AU Ricci S.; Janulczyk R. ; Bjorck L. 

CS S. Ricci, Department of Molecular Biology, University of Siena, Ospedale 

Le Scotte Piano IS, Viale Bracci, 53100 Siena, Italy. 

E-mail: riccisus@unisi.it 
SO Infection and Immunity, (2002), 70/9 (4968-4976), 60 reference(s) 

CODEN: INFIBR ISSN: 0019-9567 
DT Journal; Article 
CY United States 
LA English 
SL English 

L6 ANSWER 5 OF 58 BIOTECHNO COPYRIGHT 2002 Elsevier Science B .V. DUPLICATE 
AN 2002:34614617 BIOTECHNO 

TI IdeS, a novel streptococcal cysteine proteinase with unique 

specificity for immunoglobulin G 
AU Von Pawel-Rammingen U.; Johansson B.P.; Bjorck L. 

CS U. Von Pawel-Rammingen, Department of Molecular Biology, Section for 
Molecular Pathogenesis, Lund University, SE-221 84 Lund, Sweden. 
E-mail : Ulrich.von_Pawel@medkem.lu.se 

SO EMBO Journal, (02 APR 2002), 21/7 (1607-1615), 61 reference (s) 
CODEN: EMJODG ISSN: 0261-4189 

DT Journal; Article 

CY United Kingdom 

LA English 

SL English 

L6 ANSWER 6 OF 58 MEDLINE 

AN 2002653200 IN-PROCESS 

DN 22300422 PubMed ID: 12411956 

TI Erratum: Streptococcus pyogenes and phagocytic 
killing. 

AU Von Pawel-Rammingen U; Johansson B P; Tapper H; Bjorck L 
SO NATURE MEDICINE, (2002 Nov) 8 (11) 1329. 

Journal code: 9502015. ISSN: 1078-8956. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 
LA English 

FS IN-PROCESS; NONINDEXED; Priority Journals 
ED Entered STN: 20021105 

Last Updated on STN: 20021105 

L6 ANSWER 7 OF 58 EMBASE COPYRIGHT 2002 ELSEVIER SCI. B . V. DUPLICATE 3 
AN 2002369035 EMBASE 

TI Streptococcus pyogenes and phagocytic killing [2] 

(multiple letters) . 
AU Von Pawel-Rammingen U.; Johansson B.P.; Tapper H.; Bjorck L.; 

Lei B . ; Deleo F.R.; Musser J.M. 
CS U. Von Pawel-Rammingen, Department of Cell Biology, Section for Molecular 

Pathogenesis, Lund University, Lund, Sweden, ulrich.von_pawel@medkem.lu.se 
SO Nature Medicine, (1 Oct 2002) 8/10 (1044-1046). 

ISSN: 1078-8956 CODEN: NAME F I 
CY United States 
DT Journal; Letter 
FS 004 Microbiology 



026 Immunology, Serology and Transplantation 

LA English 



L6 ANSWER 8 OF 58 SCISEARCH COPYRIGHT 2002 ISI (R) 

AN 2002:819345 SCISEARCH 

GA The Genuine Article (R) Number: 599AN 

TI Streptococcus pyogenes and phagocytic killing 

AU von Pawel-Rammingen U (Reprint) ; Johansson B P; Tapper H; Bjorck L 
CS Lund Univ, Dept Cell & Mol Biol, Sect Mol Pathogenesis; Lund, Sweden 

(Reprint) 
CYA Sweden 

SO NATURE MEDICINE, {OCT 2002) Vol. 8, No. 10, pp. 1043-1044. 

Publisher: NATURE AMERICA INC, 345 PARK AVE SOUTH, NEW YORK, NY 10010-1707 
USA. 

ISSN: 1078-8956. 
DT Letter; Journal 
LA English 
REC Reference Count: 0 

L6 ANSWER 9 OF 58 BIOTECHNO COPYRIGHT 2002 Elsevier Science B . V. DUPLICATE 
AN 2002:34535529 BIOTECHNO 

TI Uptake and intracellular transportation of a bacterial surface protein in 
lymphoid cells 

AU Frick I.-M.; Axcrona K. ; Hardig Y. ; Tapper H.; Gustafsson L. ; Kellner R. ; 

Leanderson T.; Bjorck L. 
CS I.-M. Frick, Department of Cell Biology, Lund University, BMC, Tornavagen 

10, S-221 84 Lund, Sweden. 

E-mail : Inga-Maria . Frick@medkem. lu . se 
SO Molecular Microbiology, (2002), 44/4 (917-934), 75 reference(s) 

CODEN: MOMIEE ISSN: 0950-3 82X 
DT Journal; Article 
CY United Kingdom 
LA English 
SL English 

L6 ANSWER 10 OF 58 BIOTECHNO COPYRIGHT 2002 Elsevier Science B .V. DUPLICATE 
AN 2002:34597251 BIOTECHNO 

TI Proteolysis and its regulation at the surface of Streptococcus 

pyogenes 
AU Rasmus sen M. ; Bjorck L. 

CS M. Rasmussen, Section for Molecular Pathogenesis, Department of Cell 

Biology, Lund University, Lund, Sweden. 

E-mail : magnus . rasmussen@medkem. lu. se 
SO Molecular Microbiology, (2002), 43/3 (537-544), 71 reference(s) 

CODEN: MOMIEE ISSN: 0950-382X 
DT Journal; (Short Survey) 
CY United Kingdom 
LA English 
SL English 

L6 ANSWER 11 OF 58 BIOTECHNO COPYRIGHT 2002 Elsevier Science B .V. DUPLICATE 
AN 2002:35238020 BIOTECHNO 

TI Proteinases of common pathogenic bacteria degrade and inactivate the 

antibacterial peptide LL-37 
AU Schmidtchen A.; Frick I.-M.; Andersson E . ; Tapper H.; Bjorck L. 
CS A. Schmidtchen, Section for Dermatology, Department of Medical 

Microbiology, Biomedical Center, Tornavagen 10, S-22184 Lund, Sweden. 

E-mail : artur . schmidtchen@derm. lu.se 
SO Molecular Microbiology, (2002), 46/1 (157-168), 49 reference(s) 

CODEN: MOMIEE ISSN: 0950-382X 
DT Journal; Article 
CY United Kingdom 
LA English 



SL 



English 



L6 ANSWER 12 OF 58 BIOTECHNO COPYRIGHT 2002 Elsevier Science B . V. DUPLICATE 
AN 2001:32635310 BIOTECHNO 

TI Unique regulation of SclB - A novel collagen-like surface protein of 

Streptococcus pyogenes 
AU Rasmus sen M. ; Bjorck L. 

CS M. Rasmussen, Section for Molecular Pathogenesis, Department of Cell 
Biology, Lund University, Tornavagen 10, S-221 84 Lund, Sweden. 
E-mail : Magnus . Rasmussen@medkem. lu . se 

SO Molecular Microbiology, (2001), 40/6 (1427-1438), 72 reference(s) 
CODEN: MOMIEE ISSN: 0950-382X 

DT Journal; Article 

CY United Kingdom 

LA English 

SL English 

L6 ANSWER 13 OF 58 BIOTECHNO COPYRIGHT 2002 Elsevier Science B . V. DUPLICATE 
AN 2001:32162156 BIOTECHNO 

TI Dermatan sulphate is released by proteinases of common pathogenic 

bacteria and inactivates antibacterial . alpha . -defensin 
AU Schmidtchen A.; Frick I.-M.; Bjorck L. 

CS A. Schmidtchen, Section for Molecular Pathogenesis, Dept. of Cell and 

Molecular Biology, Lund University, Tornavagen 10, Se-22184 Lund, Sweden. 
E-mail: artur. schmidtchen@derm. lu. se 

SO Molecular Microbiology, {2001}, 39/3 (708-713), 36 reference(s) 
CODEN: MOMIEE ISSN: 0950-382X 

DT Journal; Article 

CY United Kingdom 

LA English 

SL English 



L6 ANSWER 14 OF 58 WPIDS (C) 2002 THOMSON DERWENT 
AN 2000-365572 [31] WPIDS 
DNC C2000-110434 

TI New alpha2M binding protein for generating a protective immune response to 

group A streptococcus and purifying the binding protein. 
DC B04 D16 

IN BJORCK, L H; RASMUSSEN, M; BJORCK, L; RASSMUSSEN, M 

PA (ACTI-N) ACTINOVA LTD; (BJOR-I) BJORCK L; (RASS-I) RASSMUSSEN M 
CYC 91 

PI WO 2000026240 A2 20000511 (200031)* EN 67p C07K014-00 

RW: AT BE CH CY DE DK EA ES FI FR GB GH GM GR IE IT KE LS LU MC MW NL 
OA PT SD SE SL SZ TZ UG ZW 
W: AE AL AM AT AU AZ BA BB BG BR BY CA CH CN CR CU CZ DE DK DM EE ES 
FI GB GD GE GH GM HR HU ID IL IN IS JP KE KG KP KR KZ LC LK LR LS 
LT LU LV MA MD MG MK MN MW MX NO NZ PL PT RO RU SD SE SG SI SK SL 
TJ TM TR TT TZ UA UG US UZ VN YU ZA ZW 
AU 2000010572 A 20000522 (200040) C07K014-00 
EP 1144442 A2 20011017 (200169) EN C07K014-00 

R: AL AT BE CH CY DE DK ES FI FR GB GR IE IT LI LT LU LV MC MK NL PT 
RO SE SI 

US 2002061306 Al 20020523 (200239) A61K039-40 

JP 2002528112 W 20020903 (200273) 77p C12N015-09 

ADT WO 2000026240 A2 WO 1999-GB3631 19991102; AU 2000010572 A AU 2000-10572 

19991102; EP 1144442 A2 EP 1999-954134 19991102, WO 1999-GB3631 19991102; 

US 2002061306 Al Cont of WO 1999-GB3631 19991102, US 2001-847539 20010501; 

JP 2002528112 W WO 1999-GB3631 19991102, JP 2000-579627 19991102 
FDT AU 2000010572 A Based on WO 200026240; EP 1144442 A2 Based on WO 

200026240; JP 2002528112 W Based on WO 200026240 
PRAI GB 1998-23975 19981102 
IC ICM A61K039-40; C07K014-00; C12N015-09 

ICS A61K039-09; A61K039-395; A61P031-04; C07H021-04; C07K014-315; 



C07K016-12; C12N001-15; C12N001-19; C12N001-21; C12N005-10; 
C12P021-02 



L6 ANSWER 15 OF 58 BIOTECHNO COPYRIGHT 2002 Elsevier Science B .V. DUPLICATE 
AN 2000:30800310 BIOTECHNO 

TI SclA, a novel collagen-like surface protein of Streptococcus 
pyogenes 

AU Rasmussen M.; Eden A.; Bjorck L. 

CS M. Rasmussen, Dept. of Cell and Molecular Biology, Section for Molecular 
Pathogenesis, Lund University, P.O. Box 94, S 221 00 Lund, Sweden. 
E-mail : magnus . rasmussen@medkem. lu.se 

SO Infection and Immunity, (2000), 68/11 (6370-6377), 61 reference (s) 
CODEN: INFIBR ISSN: 0019-9567 

DT Journal; Article 

CY United States 

LA English 

SL English 

L6 ANSWER 16 OF 58 BIOTECHNO COPYRIGHT 2002 Elsevier Science B .V. DUPLICATE ( 
AN 2000:30701249 BIOTECHNO 

TI Virulent aggregates of Streptococcus pyogenes are 

generated by homophilic protein-protein interactions 
AU Frick I.-M. ; Morgelin M. ; Bjorck L. 

CS I.-M. Frick, Dept. of Cell and Molecular Biology, Sections for Molecular 
Pathogenesis, Lund University, PO Box 94, S-221 00 Lund, Sweden. 
E-mail : inga-maria . f rick@medkem. lu.se 

SO Molecular Microbiology, (2000), 37/5 (1232-1247), 82 reference (s) 
CODEN: MOMIEE ISSN: 0950-382X 

DT Journal; Article 

CY United Kingdom 

LA English 

SL English 

L6 ANSWER 17 OF 58 BIOTECHNO COPYRIGHT 2002 Elsevier Science B .V. DUPLICATE 
AN 1999:29254894 BIOTECHNO 

TI Protein GRAB of Streptococcus pyogenes regulates 

proteolysis at the bacterial surface by binding . alpha . . sub . 2- 
macroglobulin 

AU Rasmussen M. ; Muller H.-P.; Bjorck L. 

CS L. Bjorck, Dept. of Cell and Molecular Biology, Section for Molecular 
Pathogenesis, Lund University, P.O. Box 94, S-221 00 Lund, Sweden. 
E-mail: lars.bjorck@medkem.lu.se 

SO Journal of Biological Chemistry, (1999), 274/22 (15336-15344), 48 
reference (s) 

CODEN: JBCHA3 ISSN: 0021-9258 / 
DT Journal; Article *\ 
CY United States 
LA English 
SL English 

L6 ANSWER 18 OF 58 BIOTECHNO COPYRIGHT 2002 Elsevier Science B.V. DUPLICATE 
AN 1999:29144387 BIOTECHNO 

TI Protein H, an antiphagocytic surface protein in Streptococcus 
pyogenes 

AU Kihlberg B.-M.; Collin M. ; Olsen A.; Bjorck L. 

CS B.-M. Kihlberg, Dept. of Cell and Molecular Biology, Umea University, 
S-901 87 Umea, Sweden. 

E-mail : Britt-Marie . Kihlberg@cmb . umu . se 
SO Infection and Immunity, (1999), 67/4 (1708-1714), 59 reference(s) 

CODEN: INFIBR ISSN: 0019-9567 
DT Journal; Article 
CY United States 
LA English 




SL 



English 



L6 ANSWER 19 OF 58 BIOTECHNO COPYRIGHT 2002 Elsevier Science B .V. DUPLICATE 
AN 1999:29507319 BIOTECHNO 

TI Identification and characterization of a streptococcus 

pyogenes ABC transporter with multiple specificity for metal 
cations 

AU Janulczyk R. ; Pallon J.; Bjorck L. 

CS L. Bjorck, Department of Cell Molecular Biology, Section for Molecular 
Pathogenesis, Lund University, PO Box 94, S-221 00 Lund, Sweden. 
E-mail: lars.bjorck@medkem.lu.se 

SO Molecular Microbiology, (1999), 34/3 (596-606), 53 reference (s) 
CODEN: MOMIEE ISSN: 0950-382X 

DT Journal; Article 

CY United Kingdom 

LA English 

SL English 

L6 ANSWER 20 OF 58 BIOTECHNO COPYRIGHT 2002 Elsevier Science B .V. DUPLICATE 
AN 1998:28303153 BIOTECHNO 

TI Identification of an insertion sequence located in a region encoding 

virulence factors of streptococcus pyogenes 
AU Berge A. ; Rasmus sen M. ; Bjorck L. 

CS A. Berge, Dept. of Cell and Molecular Biology, Section for Molecular 
Pathogenesis, Lund University, P.O. Box 94, S-221 00 Lund, Sweden. 
E-mail : Andreas . Berge@medkem. lu.se 

SO Infection and Immunity, (1998), 66/7 (3449-3453), 35 reference (s) 
CODEN: INFIBR ISSN: 0019-9567 

DT Journal; Article 

CY United States 

LA English 

SL English 

L6 ANSWER 21 OF 58 BIOTECHDS COPYRIGHT 2002 THOMSON DERWENT AND ISI 
AN 1997-06923 BIOTECHDS 

TI New streptococcal inhibitor of complement-mediated lysis, 
protein SIC and DNA; 

Streptococcus pyogenes recombinant protein SIC 
preparation by vector expression and purification by affinity 
chromatography, monoclonal antibody and DNA probe for use in vaccine 
and diagnosis 

AU Akesson P; Bjorck L 

PA Hightech-Receptor 

LO Malmo, Sweden. 

PI WO 9713786 17 Apr 1997 

AI WO 1996-SE1238 2 Oct 1996 

PRAI SE 1995-3495 9 Oct 1995 

DT Patent 

LA English 

OS WPI: 1997-235840 [21] 

L6 ANSWER 22 OF 58 BIOTECHNO COPYRIGHT 2002 Elsevier Science B. V. DUPLICATE 
AN 1997:27355644 BIOTECHNO 

TI Streptococcal protein H forms soluble complement-activating 

complexes with IgG, but inhibits complement activation by IgG-coated 
targets 

AU Berge A.; Kihlberg B.-M. ; Sjoholm A.G.; Bjorck L. 

CS A. Berge, Dept. of Cell and Molecular Biology, Section for Molecular 
Pathogenesis, Lund University, P.O. Box 94, S-221 00 Lund, Sweden. 
E-mail: andreas.berge@medkem.lu.se 

SO Journal of Biological Chemistry, (1997), 272/33 (20774-20781), 58 
reference (s) 

.CODEN: JBCHA3 ISSN: 0021-9258 



DT , Journal; Article 
CY * United States 
LA English 
SL English 

L6 ANSWER 23 OF 58 BIOTECHNO COPYRIGHT 2002 Elsevier Science B .V. DUPLICATE 
AN 1997:27438036 BIOTECHNO 

TI Absorption of kininogen from human plasma by Streptococcus 

pyogenes is followed by the release of bradykinin 
AU Ben Nasr A.; Herwald H.; Sjobring U. ; Renne T.; Muller-Esterl W. ; 

Bjorck L. 

CS L. Bjorck, Department Cell Molecular Biology, Section for Molecular 
Pathogenesis, Lund University, PO Box 94, S-221 00 Lund, Sweden. 

SO Biochemical Journal, (1997), 326/3 (657-660), 0 reference (s) 
CODEN: BIJOAK ISSN: 0264-6021 

DT Journal; Article 

CY United Kingdom 

LA English 

SL English 

L6 ANSWER 24 OF 58 SCISEARCH COPYRIGHT 2002 ISI (R) 
AN 96:779464 SCISEARCH 

GA The Genuine Article (R) Number: VP233 

TI PROTEIN PAB, AN ALBUMIN-BINDING BACTERIAL SURFACE PROTEIN PROMOTING GROWTH 

AND VIRULENCE 
AU DECHATEAU M (Reprint); HOLST E; BJORCK L 

CS LUND UNIV, DEPT CELL & MOL BIOL, POB 94, S-22100 LUND, SWEDEN (Reprint); 

LUND UNIV, DEPT MED MICROBIOL, S-22100 LUND, SWEDEN 
CYA SWEDEN 

SO JOURNAL OF BIOLOGICAL CHEMISTRY, (25 OCT 1996) Vol. 271, No. 43, pp. 

26609-26615. 

ISSN: 0021-9258. 
DT Article; Journal 
FS LIFE 
LA ENGLISH 

REC Reference Count: 41 

* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 



L6 ANSWER 25 OF 58 BIOTECHNO COPYRIGHT 2002 Elsevier Science B.V. DUPLICATE 
AN 1996:26034969 BIOTECHNO 

TI Protein SIC, a novel extracellular protein of Streptococcus 

pyogenes interfering with complement function 
AU Akesson P.; Sjoholm A.G.; Bjorck L. 

CS Section for Molecular Pathogenesis, Dept. of Cell and Molecular Biology, 

Lund University, P.O. Box 94, S-221 00 Lund, Sweden. 
SO Journal of Biological Chemistry, (1996), 271/2 (1081-1088) 

CODEN: JBCHA3 ISSN: 0021-9258 
DT Journal; Article 
CY United States 
LA English 
SL English 

L6 ANSWER 26 OF 58 BIOTECHNO COPYRIGHT 2002 Elsevier Science B . V. DUPLICATE 
AN 1996:26198266 BIOTECHNO 

TI Assembly of human contact phase proteins and release of bradykinin at the 

surface of curli-expressing Escherichia coli 
AU Nasr A.B.; Olsen A.; Sjobring U.; Muller-Esterl W.; Bjorck L. 
CS Section for Molecular Pathogenesis, Department of Cell/Molecular Biology, 

Lund University, Lund, Sweden. 
SO Molecular Microbiology, (1996), 20/5 (927-935) 

CODEN: MOMIEE ISSN: 0950-382X 
DT Journal; Article 
CY United Kingdom 



LA 

SL 



English 
English 



L6 ANSWER 27 OF 58 EMBASE COPYRIGHT 2002 ELSEVIER SCI. B.V. DUPLICATE 20 
AN 96297986 EMBASE 
DN 1996297986 

TI Streptococcal cysteine proteinase releases kinins : A novel 

virulence mechanism. 
AU Herwald H. ; Collin M. ; Muller-Esterl W. ; Bjorck L. 

CS Section for Molecular Pathogenesis, Dept. of Cell and Molecular Biology, 

Lund University, P.O. Box 94,S-221 001 Lund, Sweden 
SO Journal of Experimental Medicine, (1996) 184/2 (665-673). 

ISSN: 0022-1007 CODEN: JEMEAV 
CY United States 
DT Journal; Article 
FS 004 Microbiology 

029 Clinical Biochemistry 

LA English 
SL English 

L6 ANSWER 28 OF 58 BIOTECHNO COPYRIGHT 2002 Elsevier Science B.V. DUPLICATE 
AN 1995:25326742 BIOTECHNO 

TI Structure and stability of protein H and the Ml protein from 
Streptococcus pyogenes. Implications for other surface 
proteins of gram-pos^i-ti've J5a~c"fce<ia 
AU Nilson B .JLJL^^Fr-i^ck I.-M.; AkessoiT^£^; Forsen S.; Bjorck L. 
Ak^rslfrom B . ; , Wf ks t r om M . 

^Centre for Protein Engineering, MRC Center\ Hills Road, Cambridge CB2 2QH, 
United Kingdom. 
SO/ Biochemistry, (1995), 34/41 (13688-13698) 
CODEN: BICHAW ISSN: 0006-2960 
Journal; Article 
^United States 
Lish 
Engl: 

L6 ANSWER 29 OF 58 BIOTECHNO COPYRIGHT 2002 Elsevier Science B.V. DUPLICATE 
AN 1995:25135523 BIOTECHNO 

TI Streptococcal cysteine proteinase releases biologically active 

f r a gme n t s - o f ^treptococcar- s u-r f ace proteins 
AU Berge^AT; Bjorck L. ^ 

CS Section for Molecular Pathogenesis, Dej^t^of Cell and Molecular Biology, 

/Lund University, P.O. Box 94,S-221 00 Lund^Sweden . 
SO /Journal of Biological Chemistry, (1995), 270/^17 (9862-9867) 
/ CODEN: JBCHA3 ISSN: 0021-9258 
Journal; Article 
United States 
English 
English 




SR— 33-OF-58 BIOTECHNO COPYRIGHT 2002 Elsevier Science B.V. DUPLICATE 
1995:25146124 BIOTECHNO 

Protein H - A bacterial surface protein with affinity for both 
immunoglobulin and fibronectin type III domains 
AU Frick I.-M.; Crossin K.L.; Edelman G.M. ; Bjorck L. 

CS Dept Medical Physiological Chemistry, Section for Molecular Pathogenesis, 

Lund University, PO Box 94,S-221 00 Lund, Sweden. 
SO EMBO Journal, (1995), 14/8 (1674-1679) 

CODEN: EMJODG ISSN: 0261-4189 
DT Journal; Article 
CY United Kingdom 
LA English 
SL English 



L6 ANSWER 31 OF 58 BIOSIS COPYRIGHT 2002 BIOLOGICAL ABSTRACTS INC . DUPLICATE 
24 

AN 1995:454061 BIOSIS 
DN PREV199598468361 

TI Multiple ligand interactions for bacterial immunoglobulin-binding proteins 

on human and murine cells of the hematopoietic lineage. 
AU Axcrona, K. (1); Bjorck, L.; Leanderson, T. 
CS (1) Immunol. Unit, Solvegatan 21, S-223 62 Lund Sweden 

SO Scandinavian Journal of Immunology, (1995) Vol. 42, No. 3, pp. 359-367. 

ISSN: 0300-9475. 
DT Article 
LA English 

L6 ANSWER 32 OF 58 BIOTECHNO COPYRIGHT 2002 Elsevier Science B .V. DUPLICATE 
AN 1995:26022897 BIOTECHNO 

TI Biological properties of a Streptococcus pyogenes 

mutant generated by Tn916 insertion in mga 
AU Kihlberg B.-M.; Cooney J.; Caparon M.G.; Olsen A.; Bjorck L. 
CS Dept. of Cell/Molecular Biology, Section for Molecular Pathogenesis, Lund 

University, P.O. Box 94,S-221 00 Lund, Sweden. 
SO Microbial Pathogenesis, (1995), 19/5 (299-315) 

CODEN: MIPAEV ISSN: 0882-4010 
DT Journal; Article 
CY United Kingdom 
LA English 
SL English 

L6 ANSWER 33 OF 58 BIOTECHNO COPYRIGHT 2002 Elsevier Science B.V. DUPLICATE ' 
AN 1995:25021125 BIOTECHNO 

TI Human kininogens interact with M protein, a bacterial surface protein and 

virulence determinant 
AU Ben Nasr A.; Herwald H. ; Muller-Esterl W. ; Bjorck L. 

CS Medical and Physiological Chemistry, Lund University, PO Box 94,S-221 00 

Lund, Sweden. 
SO Biochemical Journal, (1995), 305/1 (173-180) 

CODEN: BIJOAK ISSN: 0264-6021 
DT Journal; Article 
CY United Kingdom 
LA English 
SL English 

L6 ANSWER 34 OF 58 BIOTECHNO COPYRIGHT 2002 Elsevier Science B . V. DUPLICATE 
AN 1994:24180607 BIOTECHNO 

TI Ml protein and protein H: IgGFc- and albumin-binding 

streptococcal surface proteins encoded by adjacent genes 
AU Akesson P.; Schmidt K.-H.; Cooney J.; Bjorck L. 

CS Dept Medical Physiological Chemistry, Lund University, Lund, Sweden. 
SO Biochemical Journal, (1994), 300/3 (877-886) 

CODEN: BIJOAK ISSN: 0264-6021 
DT Journal; Article 
CY United Kingdom 
LA English 
SL English 

L6 ANSWER 35 OF 58 BIOTECHNO COPYRIGHT 2002 Elsevier Science B .V. DUPLICATE 
AN 1994:24197452 BIOTECHNO 

TI Protein H - A surface protein of Streptococcus pyogenes 

with separate binding sites for IgG and albumin 
AU Frick I.-M. ; Akesson P.; Cooney J.; Sjobring U.; Schmidt K.-H.; Gomi H.; 

Hattori S.; Tagawa C; Kishimoto F. ; Bjorck L. 
CS Med. /Physiological Chemistry Dept., Lund University, Lund, Sweden. 
SO Molecular Microbiology, (1994), 12/1 (143-151) 



CODEN: MOMIEE ISSN: 0950-382X 
DT Journal; Article 
CY United Kingdom 
LA English 
SL English 



L6 ANSWER 36 OF 58 MEDLINE 

AN 92251189 MEDLINE 

DN 92251189 PubMed ID: 1578147 

TI Protein Arp and protein H from group A streptococci. Ig binding 

and dimerization are regulated by temperature. 
AU Akerstrom B; Lindahl G; Bjorck L; Lindqvist A 

CS Department of Medical and Physiological Chemistry, University of Lund, 
Sweden. 

SO JOURNAL OF IMMUNOLOGY, (1992 May 15) 148 (10) 3238-43. 

Journal code: 2985117R. ISSN: 0022-1767. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 
LA English 

FS Abridged Index Medicus Journals; Priority Journals 
EM 199206 

ED Entered STN: 19920619 

Last Updated on STN: 19920619 
Entered Medline: 19920609 

L6 ANSWER 37 OF 58 BIOSIS COPYRIGHT 2002 BIOLOGICAL ABSTRACTS INC. 
AN 1992:340904 BIOSIS 
DN BR43: 30454 

TI ISOLATION FROM STREPTOCOCCUS-PYOGENES OF EXTRACELLULAR 

Ml PROTEIN WHICH BINDS TO FIBRINOGEN ALBUMIN AND IGG. 
AU SCHMIDT K-H; AKESSON P; KOEHLER W; BJORCK L 
CS CENTRAL INST. MICROBIOL. EXP. THERAPY, JENA, GER. 

SO OREFICI, G. (ED.). ZENTRALBLATT FUER BAKTERIOLOGIE SUPPLEMENT, 22. NEW 

PERSPECTIVES ON STREPTOCOCCI AND STREPTOCOCCAL INFECTIONS; (INTERNATIONAL 
JOURNAL OF MEDICAL MICROBIOLOGY, 22. NEW PERSPECTIVES ON STREPTOCOCCI AND 
STREPTOCOCCAL INFECTIONS); XI LANCEFIELD INTERNATIONAL SYMPOSIUM ON 
STREPTOCOCCI AND STREPTOCOCCAL DISEASES, SIENA, ITALY, SEPTEMBER 10-14, 
1990. XIX+569P. GUSTAV FISCHER VERLAG: STUTTGART, GERMANY; NEW YORK, NEW 
YORK, USA. ILLUS. (1992) 0 (0), 206-207. 
CODEN: ZBASE2. ISBN: 3-437-11362-3, 1-56081-333-4. 

DT Conference 

FS BR; OLD 

LA English 

L6 ANSWER 38 OF 58 MEDLINE 

AN 90340319 MEDLINE 

DN 90340319 PubMed ID: 2199820 

TI Protein H — a novel IgG binding bacterial protein. 
AU Akesson P; Cooney J; Kishimoto F; Bjorck L 

CS Department of Medical and Physiological Chemistry, University of Lund, 
Sweden. 

SO MOLECULAR IMMUNOLOGY, (1990 Jun) 27 (6) 523-31. 

Journal code: 7905289. ISSN: 0161-5890. 
CY ENGLAND: United Kingdom 
DT Journal; Article; (JOURNAL ARTICLE) 
LA English 
FS Priority Journals 
EM 199009 

ED Entered STN: 19901012 

Last Updated on STN: 19901012 
Entered Medline: 19900907 



L6 



ANSWER 39 OF 58 MEDLINE 



AN . 89097314 MEDLINE 

DN 89097314 PubMed ID: 2643059 

TI Bacterial growth blocked by a synthetic peptide based on the structure of 

a human proteinase inhibitor. 
AU Bjorck L; Akesson P; Bohus M; Trojnar J; Abrahamson M; Olafsson 

I; Grubb A 

CS Department of Medical Microbiology, University of Lund, Sweden. 
SO NATURE, (1989 Jan 26) 337 (6205) 385-6. 

Journal code: 0410462. ISSN: 0028-0836. 
CY ENGLAND: United Kingdom 
DT Journal; Article; (JOURNAL ARTICLE) 
LA English 
FS Priority Journals 
EM 198902 

ED Entered STN: 19900308 

Last Updated on STN: 19900308 
Entered Medline: 19890221 

L6 ANSWER 40 OF 58 MEDLINE 

AN 86264641 MEDLINE 

DN 86264641 PubMed ID: 3088909 

TI Related bindings of aggregated beta 2 -microglobulin, IgG Fab, kappa and 

lambda light chains to group A streptococci. 
AU Persson M H; Schalen C; Berggard B; Logdberg L; Bjorck L 

SO ACTA PATHOLOGICA, MICROBIOLOGICA, ET IMMUNOLOGICA SCANDINAVICA. SECTION B, 

MICROBIOLOGY, (1986 Feb) 94 (1) 25-31. 

Journal code: 8206623. ISSN: 0108-0180. 
CY Denmark 

DT Journal; Article; {JOURNAL ARTICLE) 

LA English 

FS Priority Journals 

EM 198608 

ED Entered STN: 19900321 

Last Updated on STN: 19900321 
Entered Medline: 19860801 

L6 ANSWER 41 OF 58 EMBASE COPYRIGHT 2002 ELSEVIER SCI. B.V. DUPLICATE 29 
AN 84172581 EMBASE 
DN 1984172581 

TI On the interaction between . beta . 2-microglobulin and group A 

streptococci . 
AU Bjorck L. ; Miorner H.; Kuhnemund O.; et al. 

CS Department of Medical Microbiology, University of Lund, Lund, Sweden 
SO Scandinavian Journal of Immunology, (1984) 20/1 (69-79). 

CODEN: SJIMAX 
CY Norway 
DT Journal 

FS 004 Microbiology 

026 Immunology, Serology and Transplantation 

005 General Pathology and Pathological Anatomy 

LA English 

L6 ANSWER 42 OF 58 MEDLINE 

AN 84175251 MEDLINE 

DN 84175251 PubMed ID: 6369874 

TI The genetic control of virulence in group A streptococci. III. 

Plasmid-induced "switch-off" — effect on some pathogenic properties. 
AU Ravdonikas L E; Christensen P; Burova L A; Grabovskaya K; Bjorck L 

; Schalen C; Svensson M L; Totolian A A 
SO ACTA PATHOLOGICA, MICROBIOLOGICA, ET IMMUNOLOGICA SCANDINAVICA. SECTION B, 

MICROBIOLOGY, (1984 Feb) 92 (1) 65-9. 

Journal code: 8206623. ISSN: 0108-0180. 
CY Denmark 



DT Journal; Article; (JOURNAL ARTICLE) 

LA English 

FS Priority Journals 

EM 198405 

ED Entered STN: 19900319 

Last Updated on STN: 19900319 
Entered Medline: 19840524 

L6 ANSWER 43 OF 58 MEDLINE 

AN 84006973 MEDLINE 

DN 84006973 PubMed ID: 6352498 

TI Electron microscopic localization of receptors for aggregated beta 
2 -microglobulin on the surface of beta-hemolytic streptococci. 

AU Wagner M; Wagner B; Kronvall G; Bjorck L 

SO INFECTION AND IMMUNITY, (1983 Oct) 42 (1) 326-32. 
Journal code: 0246127. ISSN: 0019-9567. 

CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 

LA English 

FS Priority Journals 

EM 198311 

ED Entered STN: 19900319 

Last Updated on STN: 19900319 
Entered Medline: 19831123 

L6 ANSWER 44 OF 58 EMBASE COPYRIGHT 2002 ELSEVIER SCI. B .V. DUPLICATE 30 
AN 81115471 EMBASE 
DN 1981115471 

TI .beta. 2-Microglobulin is bound to streptococcal M protein. 
AU Bjorck L. ; Tylewska S.K.; Wadstrom T . ; Kronvall G. 
CS Dept. Physiol. Chem. , Univ. Lund, S-220 07 Lund 7, Sweden 
SO Scandinavian Journal of Immunology, (1981) 13/4 (391-394). 

CODEN: SJIMAX 
CY Norway 
DT Journal 

FS 026 Immunology, Serology and Transplantation 

004 Microbiology 
LA English 

L6 ANSWER 45 OF 58 MEDLINE 

AN 79087773 MEDLINE 

DN 79087773 PubMed ID: 83295 

TI Binding of aggregated human beta2-microglobulin to surface protein 

structure in group A, C, and G streptococci- 
AU Kronvall G; Myhre E B; Bjorck L; Berggard I 
SO INFECTION AND IMMUNITY, (1978 Oct) 22 (1) 136-42. 

Journal code: 0246127. ISSN: 0019-9567. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 

LA English 

FS Priority Journals 

EM 197903 

ED Entered STN: 19900315 

Last Updated on STN: 19900315 
Entered Medline: 19790313 

L6 ANSWER 46 OF 58 DGENE (C) 2002 THOMSON DERWENT 
AN AAW16476 Protein DGENE 

TI Protein designated streptococcal inhibitor of complement 

mediated lysis - useful for detecting, and vaccinating against 
Streptococcus infection 

IN Akesson P; Bjorck L 

PA (HIGH-N) HIGHTECH RECEPTOR AB. 



-4 



PI WO 9713786 Al 19970417 63p 

AI WO 1996-SE1238 19961002 

PRAI SE 1995-3495 19951009 

DT Patent 

LA English 

OS 1997-235840 [21] 



L6 ANSWER 47 OF 58 DGENE (C) 2002 THOMSON DERWENT 

AN AAW16478 Protein DGENE 

TI Protein designated streptococcal inhibitor of complement 

mediated lysis - useful for detecting, and vaccinating against 
Streptococcus infection 

IN Akesson P; Bjorck L 

PA (HIGH-N) HIGHTECH RECEPTOR AB. 

PI WO 9713786 Al 19970417 63p 

AI WO 1996-SE1238 19961002 

PRAI SE 1995-3495 19951009 

DT Patent 

LA English 

OS 1997-235840 [21] 

L6 ANSWER 48 OF 58 DGENE (C) 2002 THOMSON DERWENT 

AN AAW16477 Protein DGENE 

TI Protein designated streptococcal inhibitor of complement 

mediated lysis - useful for detecting, and vaccinating against 
Streptococcus infection 

IN Akesson P; Bjorck L 

PA (HIGH-N) HIGHTECH RECEPTOR AB. 

PI WO 9713786 Al 19970417 63p 

AI WO 1996-SE1238 19961002 

PRAI SE 1995-3495 19951009 

DT Patent 

LA English 

OS 1997-235840 [21] 

L6 ANSWER 49 OF 58 DGENE (C) 2002 THOMSON DERWENT 

AN AAW16475 Peptide DGENE 

TI Protein designated streptococcal inhibitor of complement 

mediated lysis - useful for detecting, and vaccinating against 
Streptococcus infection 

IN Akesson P; Bjorck L 

PA (HIGH-N) HIGHTECH RECEPTOR AB. 

PI WO 9713786 Al 19970417 63p 

AI WO 1996-SE1238 19961002 

PRAI SE 1995-3495 19951009 

DT Patent 

LA English 

OS 1997-235840 [21] 

L6 ANSWER 50 OF 58 DGENE (C) 2002 THOMSON DERWENT 

AN AAW16474 Peptide DGENE 

TI Protein designated streptococcal inhibitor of complement 

mediated lysis - useful for detecting, and vaccinating against 
Streptococcus infection 

IN Akesson P; Bjorck L 

PA (HIGH-N) HIGHTECH RECEPTOR AB. 

PI WO 9713786 Al 19970417 63p 

AI WO 1996-SE1238 19961002 

PRAI SE 1995-3495 19951009 

DT Patent 

LA English 

OS 1997-235840 [21] 



L6 
AN 
TI 



IN 

PA 

PI 

AI 

PRAI 

DT 

LA 

OS 



ANSWER 51 OF 58 DGENE (C) 2002 THOMSON DERWENT 
AAW16473 Peptide DGENE 

Protein designated streptococcal inhibitor of complement 
mediated lysis - useful for detecting, and vaccinating against 
Streptococcus infection 
Akesson P; Bjorck L 
(HIGH-N) HIGHTECH RECEPTOR AB . 

WO 9713786 Al 19970417 63p 
WO 1996-SE1238 19961002 
SE 1995-3495 19951009 
Patent 
English 

1997-235840 [21] 



L6 
AN 
TI 



IN 

PA 

PI 

AI 

PRAI 

DT 

LA 

OS 



ANSWER 52 OF 58 DGENE (C) 2002 THOMSON DERWENT 
AAW16472 Peptide DGENE 

Protein designated streptococcal inhibitor of complement 
mediated lysis - useful for detecting, and vaccinating against 
Streptococcus infection 
Akesson P; Bjorck L 
(HIGH-N) HIGHTECH RECEPTOR AB. 

WO 9713786 Al 19970417 63p 
WO 1996-SE1238 19961002 
SE 1995-3495 19951009 
Patent 
English 

1997-235840 [21] 



L6 
AN 
TI 



IN 

PA 

PI 

AI 

PRAI 

DT 

LA 

OS 



ANSWER 53 OF 58 DGENE (C) 2002 THOMSON DERWENT 
AAW16471 Peptide DGENE 

Protein designated streptococcal inhibitor of complement 
mediated lysis - useful for detecting, and vaccinating against 
Streptococcus infection 
Akesson P; Bjorck L 
(HIGH-N) HIGHTECH RECEPTOR AB. 

WO 9713786 Al 19970417 63p 
WO 1996-SE1238 19961002 
SE 1995-3495 19951009 
Patent 
English 

1997-235840 [21] 



L6 
AN 
TI 



IN 
PA 
PI 
AI 

PRAI 
DT 
LA 
OS 



ANSWER 54 OF 58 DGENE (C) 2002 THOMSON DERWENT 
AAW16470 Peptide DGENE 

Protein designated streptococcal inhibitor of complement 
mediated lysis - useful for detecting, and vaccinating against 
Streptococcus infection 
Akesson P; Bjorck L 
(HIGH-N) HIGHTECH RECEPTOR AB. 

WO 9713786 Al 19970417 63p 
WO 1996-SE1238 19961002 
SE 1995-3495 19951009 
Patent 
English 

1997-235840 [21] 



L6 
AN 
TI 



IN 
PA 



ANSWER 55 OF 58 DGENE (C) 2002 THOMSON DERWENT 
AAT66503 DNA DGENE 

Protein designated streptococcal inhibitor of complement 
mediated lysis - useful for detecting, and vaccinating against 
Streptococcus infection 
Akesson P; Bjorck L 
(HIGH-N) HIGHTECH RECEPTOR AB. 



PI 

AI 

PRAI 

DT 

LA 

OS 

L6 
AN 
TI 



IN 

PA 

PI 

AI 

PRAI 

DT 

LA 

OS 

L6 
AN 
TI 



IN 

PA 

PI 

AI 

PRAI 

DT 

LA 

OS 

L6 
AN 
TI 



IN 

PA 

PI 

AI 

PRAI 

DT 

LA 

OS 



WO 9713786 



AI 19970417 



63p 



WO 1996-SE1238 19961002 
SE 1995-3495 19951009 
Patent 
English 

1997-235840 [21] 

ANSWER 56 OF 58 DGENE (C) 2002 THOMSON DERWENT 
AAT13864 DNA DGENE 

Protein designated streptococcal inhibitor of complement 
mediated lysis - useful for detecting, and vaccinating against 
Streptococcus infection 
Akesson P; Bjorck L 
{HIGH-N) HIGHTECH RECEPTOR AB. 

WO 9713786 AI 19970417 63p 
WO 1996-SE1238 19961002 
SE 1995-3495 19951009 
Patent 
English 

1997-235840 [21] 

ANSWER 57 OF 58 DGENE (C) 2002 THOMSON DERWENT 
AAT66502 DNA DGENE 

Protein designated streptococcal inhibitor of complement 
mediated lysis - useful for detecting, and vaccinating against 
Streptococcus infection 
Akesson P; Bjorck L 
(HIGH-N) HIGHTECH RECEPTOR AB. 

WO 9713786' Al 19970417 63p 
WO 1996-SE1238 19961002 
SE 1995-3495 19951009' 
Patent 
English 

1997-235840 [21] 

ANSWER 58 OF 58 DGENE (C) 2002 THOMSON DERWENT 
AAT66501 DNA DGENE 

Protein designated streptococcal inhibitor of complement 
mediated lysis - useful for detecting, and vaccinating against 
Streptococcus infection 
Akesson P; Bjorck L 
(HIGH-N) HIGHTECH RECEPTOR AB. 

WO 9713786 Al 19970417 63p 
WO 1996-SE1238 19961002 
SE 1995-3495 19951009 
Patent 
English 

1997-235840 [21] 



=> s group a streptococcus 
11 FILES SEARCHED . . . 
19 FILES SEARCHED. . . 
21 FILES SEARCHED. . . 
30 FILES SEARCHED. . . 
39 FILES SEARCHED. . . 
45 FILES SEARCHED. . . 
47 FILES SEARCHED. . . 

55 FILES SEARCHED. . . 

56 FILES SEARCHED. . . 

L7 20110 GROUP A STREPTOCOCCUS 



=> s 11 and (pyrogenes) 



46 FILES SEARCHED. . . 
L8 0 LI AND (PYROGENES) 



=> s 


11 and (surface protein) 


13 


FILES 


SEARCHED. . . 


20 


FILES 


SEARCHED. . . 


29 


FILES 


SEARCHED. . . 


41 


FILES 


SEARCHED. . . 


54 


FILES 


SEARCHED. . . 



L9 



0 LI AND (SURFACE PROTEIN) 



=> 17 and (alpha zm binding protein) 
L7 IS NOT A RECOGNIZED COMMAND 

The previous command name entered was not recognized by the system. 
For a list of commands available to you in the current file, enter 
"HELP COMMANDS" at an arrow prompt (=>) . 

=> s 17 and (alpha zm binding protein) 

11 FILES SEARCHED. . . 

19 FILES SEARCHED. . . 

22 FILES SEARCHED. . . 

33 FILES SEARCHED. . . 

43 FILES SEARCHED. . . 

55 FILES SEARCHED. . . 
L10 2 L7 AND (ALPHA ZM BINDING PROTEIN) 



=> d 110 1-2 



L10 ANSWER 1 OF 2 IFIPAT COPYRIGHT 2002 IFI 
AN 10117699 IFIPAT;IFIUDB;IFICDB 
TI STREPTOCOCCAL ALPHA ZM BINDING 
PROTEIN 

IN Bjorck Lars (SE) ; Rassmussen Magnus (SE) 

PA Unassigned Or Assigned To Individual (68000) 

PI US 2002061306 Al 20020523 

AI US 2001-847539 20010501 

PRAI GB 1998-239759 19981102 

FI US 2002061306 20020523 

DT Utility; Patent Application - First Publication 
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APPLICATION 
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GI 11 Figure (s) . 

FIG. 1. The binding of radiolabeled alpha 2M to 109 bacteria of different 
strains of S. pyogenes grown to early stationary phase is presented in A 
(bars represent +SEM, n=3) . In B the binding of radiolabeled alpha 2M to 
2 x 108 KTL3 bacteria was competed with alpha 2M and with protein G 
(+/-SD, n=3) . In C the scatchard plot for the reaction between alpha 2M 
and 109 KTL3 bacteria is shown. The shape of the plot suggests two 
binding sites with different affinities (Ka=2.0 x 108M-1 and 5. 3 x 
106M-1 respectively) . 

FIG. 2. A schematic comparison between protein GRAB and protein G is shown 
in A. The complete nucleotide and amino acid sequence of grab/protein 
GRAB is shown in B. 

FIG. 3. Different strains of S. pyogenes were subjected to PCR and the 
results are set out in (A) . From all strains, except from the AP9 strain, 
a product of between 500 and 850 bp in size could be amplified (A) . 
Schematic comparison of the mature protein GRAB (amino acids 34-188 in 
FIG. 2B) encoded by these strains is shown in B. 

FIG. 4. MBP-GRAB was used to inhibit the binding of radiolabeled alpha 2M 
to 2 x 108 KTL3 bacteria. Similarly one synthetic peptide (aa 34-56 in 
FIG. 2B) was able to compete for the binding of alpha 2M although less 
efficiency that MBP-GRAB, while an overlapping peptide (aa 51-68 in FIG. 



2B) did not compete for the binding. Bars represent +/-SD, n=3. 

FIG. 5. An internal fragment of grab, lacking the part of the gene coding 
for the cell wall attachment, was cloned into the streptococcal suicide 
plasmid pFW13 to generate FW-grab. pFWgrab was transformed into KTL3 
bacteria, to generate MR4 . MR 4 was completely devoid of alpha 2M binding 
as shown (+SD, n=3) . 

FIG. 6. The binding of the radiolabeled fibrinogen was measured after 
trypsin treatment of KTL3 or MR4 bacteria. Some bacteria were 
preincubated with alpha 2M (+ alpha 2M) and some were not. As can be 
seen, preincubation of KTL3 with alpha 2M protected the M protein, and 
thus fibrinogen binding, from trypsin degradation, alpha 2M pretreatment 
of MR4 did not affect the fibrinogen binding (+SD n=3) . 

FIG. 7. Radiolabeled and activated SCP was added to KTL3 (1), MR 4 (3), or 
the same bacteria preincubated with alpha 2M (2 and 4 respectively) . The 
binding of SCP was significantly higher to KTL3 bacteria that had been 
preincubated with alpha 2M (+SD, n=3) . 

FIG. 8. Shows the results of an assay of sheep anti-DSP 18. peptide sera 
on a GRAB coated plate. 

FIG. 9. Shows the results of ELISA using 

FIG. 10. Shows the serum antibody response in mice immunised with a 

protein or peptide of the invention. 
FIG. 11. Shows the results of opsonization of log phase group A 

streptococcus by sera to a protein or peptide of the invention. 
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DRWN No Drawings 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Compositions and methods for the therapy and diagnosis of cancer, 

particularly colon cancer, are disclosed. Illustrative compositions 
comprise one or more colon tumor polypeptides, immunogenic portions 
thereof, polynucleotides that encode such polypeptides, antigen 
presenting cell that expresses such polypeptides, and T cells that are 
specific for cells expressing such polypeptides. The disclosed 



compositions are useful, for example, in the diagnosis, prevention 
and/or treatment of diseases, particularly colon cancer. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Compositions and methods for the therapy and diagnosis of cancer, 

particularly ovarian cancer, are disclosed. Illustrative compositions 
comprise one or more ovarian tumor polypeptides, immunogenic portions 
thereof, polynucleotides that encode such polypeptides, antigen 
presenting cell that expresses such polypeptides, and T cells that are 
specific for cells expressing such polypeptides. The disclosed 
compositions are useful, for example, in the diagnosis, prevention 
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LREP SEED INTELLECTUAL PROPERTY LAW GROUP PLLC, 701 FIFTH AVE, SUITE 6300, 

SEATTLE, WA, 98104-7092 
CLMN Number of Claims: 53 
ECL Exemplary Claim: 1 
DRWN 1 Drawing Page{s) 
LN.CNT 2684 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Provided are streptolysin S (SLS) polypeptides, peptides, and variants 

thereof, antibodies directed thereto, and isolated nucleic acids 
encoding such proteins. In one embodiment, a method is provided wherein 
a synthetic peptide of SLS is used to elicit an immune response specific 
for SLS in a subject to treat or prevent a streptococcal infection. In 
other embodiments, antibodies that neutralize the hemolytic activity of 
the SLS toxin may be used as a vaccinating agent. 

L13 ANSWER 4 OF 13 USPATFULL 
AN 2002:157785 USPATFULL 

TI Opsonic and protective monoclonal and chimeric antibodies specific for 



lipoteichoic acid of gram positive bacteria 
IN ' Fischer, Gerald W., Bethesda, MD, UNITED STATES 

Schuman, Richard F., Gaithersburg, MD, UNITED STATES 

Wong, Hing, Weston, FL, UNITED STATES 

Stinson, Jeffrey R. , Davie, FL, UNITED STATES 
PA Sunol Molecular Corporation (U.S. corporation) 

PI US 2002082395 Al 20020627 

AI US 2001-893615 Al 20010629 (9) 

RLI Division of Ser. No. US 1998-97055, filed on 15 Jun 1998, PENDING 

PRAI US 1997-49871P 19970616 (60) 

DT Utility 

FS APPLICATION 

LREP FINNEGAN, HENDERSON, FARABOW, GARRETT &, DUNNER LLP, 1300 I STREET, NW, 

WASHINGTON, DC, 20005 
CLMN Number of Claims: 31 
ECL Exemplary Claim: 1 
DRWN 22 Drawing Page(s) 
LN.CNT 2428 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The present invention encompasses monoclonal and chimeric antibodies 

that bind to lipoteichoic acid of Gram positive bacteria. The antibodies 
also bind to whole bacteria and enhance phagocytosis and killing of the 
bacteria in vitro and enhance protection from lethal infection in vivo. 
The mouse monoclonal antibody has been humanized and the resulting 
chimeric antibody provides a previously unknown means to diagnose, 
prevent and/or treat infections caused by gram positive bacteria bearing 
lipoteichoic acid. This invention also encompasses a peptide mimic of 
the lipoteichoic acid epitope binding site defined by the monoclonal 
antibody. This epitope or epitope peptide mimic identifies other 
antibodies that may bind to the lipoteichoic acid epitope. Moreover, the 
epitope or epitope peptide mimic provides a valuable substrate for the 
generation of vaccines or other therapeutics. 

L13 ANSWER 5 OF 13 US PAT FULL 
AN 2002:119326 US PAT FULL 

TI Streptococcal alpha ZM binding protein 

IN Bjorck, Lars, Lund, SWEDEN 

Rassmussen, Magnus, Lund, SWEDEN 
PI US 2002061306 Al 20020523 

AI US 2001-847539 Al 20010501 (9) 

RLI Continuation of Ser. No. WO 1999-GB3631, filed on 2 Nov 1999, UNKNOWN 

PRAI GB 1998-23975 19981102 

DT Utility 

FS APPLICATION 

LREP SEED INTELLECTUAL PROPERTY LAW GROUP PLLC, 701 FIFTH AVE, SUITE 6300, 

SEATTLE, WA, 98104-7092 
CLMN Number of Claims: 22 
ECL Exemplary Claim: 1 
DRWN 9 Drawing Page(s) 
LN.CNT 1925 

CAS INDEXING IS AVAILABLE FOR THIS PATENT . 

AB A protein is described which is capable of binding to . alpha sub. 2 

macro globulin. The protein comprises the amino acid sequence of SEQ ID 
No: 1 or a functional variant thereof. The invention also relates to a 
peptide comprising a fragment of the protein of at least six amino acids 
in length. A protein or peptide which is capable of generating a 
protective immune response to Group A 

streptococcus comprises the amino acid sequence of SEQ ID No: 1, 
a functional variant thereof or a functional variant of at least six 
amino acids in length of either thereof. Such a protein or peptide may 
be used in a vaccine composition together with a pharmaceutically 
acceptable carrier. 



L13 ANSWER 6 OF. 13 USPATFULL 
AN * 2002:174798 USPATFULL 

TI Antigen of hybrid M protein and carrier for Group A streptococccal 

vaccine 

IN Dale, James B., Memphis, TN, United States 

PA University of Tennessee Research Corporation, Knoxville, TN, United 

States (U.S. corporation) 
PI US 6419932 Bl 20020716 

AI US 1997-914479 19970819 (8) 

RLI Continuation of Ser. No. US 1995-409270, filed on 23 Mar 1995, now 

abandoned Continuation of Ser. No. US 1992-945860, filed on 16 Sep 1992, 
now abandoned 

DT Utility 

FS GRANTED 

EXNAM Primary Examiner: Smith, Lynette R. F. ; Assistant Examiner: Baskar, 
Padma 

LREP Seed Intellectual Property Law Group PLLC 
CLMN Number of Claims: 22 
ECL Exemplary Claim: 1 

DRWN 7 Drawing Figure (s); 7 Drawing Page(s) 
LN.CNT 1494 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Recombinant hybrid streptococcal M protein antigens are provided which 

elicit protective antibodies against Group A streptococci and prevent 
rheumatic fever. Recombinant hybrid genes which encode the antigen are 
provided. Vaccine compositions and methods of administering the 
compositions are provided to elicit immunity against Group A 
streptococci . 

L13 ANSWER 7 OF 13 USPATFULL 
AN 2002:50826 USPATFULL 

TI Fibronectin and fibrinogen binding protein from group A streptococci 

IN Fischetti, Vincent A., West Hempstead, NY, United States 

Rocha, Claudia, New York, NY, United States 
PA The Rockefeller University, New York, NY, United States (U.S. 

corporation) 
PI US 6355477 Bl 20020312 

AI US 1999-327536 19990608 (9) 

RLI Continuation-in-part of Ser. No. US 1996-714402, filed on 16 Sep 1996, 

now patented, Pat. No. US 5910441 
DT Utility 
FS GRANTED 

EXNAM Primary Examiner: Navarro, Mark 
LREP Burns, Doane, Swecker & Mathis, L.L.P. 
CLMN Number of Claims: 11 
ECL Exemplary Claim: 1 

DRWN 6 Drawing Figure (s) ; 6 Drawing Page(s) 
LN.CNT 1136 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB This invention relates to a novel fibrinogen and fibronectin binding 

protein from group A streptococci, and the DNA encoding the protein. The 
protein and its DNA are useful in the preparation of compositions for 
the diagnosis, treatment, and prevention of streptococcal infection. 

L13 ANSWER 8 OF 13 USPATFULL 
AN 2000:141891 USPATFULL 

TI Bacterial plasmin receptors as fibrinolytic agents 

IN Boyle, Michael D. P., Whitehouse, OH, United States 

Lottenberg, Richard, Gainesville, FL, United States 

Broder, Christopher, Rockville, MD, United States 

Von Mering, Gregory, Gainesville, FL, United States 
PA University of Florida Research Foundation, Inc., Gainesville, FL, United 

States (U.S. corporation) 



PI US 6136323 • ' 20001024 

AI " US 1994-273247 19940711 (8) 

RLI Division of Ser. No. US 1992-928462, filed on 10 Aug 1992, now patented, 
Pat. No. US 5328996 which is a continuation-in-part of Ser. No. US 
1990-524411, filed on 16 May 1990, now patented, Pat. No. US 5237050 
which is a continuation-in-part of Ser. No. US 1989-330849, filed on 29 
Mar 1989, now abandoned 

DT Utility 

FS Granted 

EXNAM Primary Examiner: Housel, James C. ; Assistant Examiner: Ryan, V. 
LREP Saliwanchik, Lloyd & Saliwanchik 
CLMN Number of Claims : 1 
ECL Exemplary Claim: 1 

DRWN 1 Drawing Figure (s); 1 Drawing Page(s) 
LN.CNT 1597 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The subject invention concerns novel methods and compositions for 

thrombolytic therapy. More specifically, a receptor with high affinity 
for plasmin has been characterized, purified, cloned, and expressed. 
This receptor can be used in combination therapies where it is 
administered prior to, concurrently with, or after a plasminogen 
activator. Also, this receptor can be bound to plasmin and administered 
to humans or animals in need of fibrinolytic activity. Additionally, the 
invention pertains to a novel immobilized form of plasmin which 
advantageously accumulates at the point where antif ibrinolytic activity 
is needed. 

L13 ANSWER 9 OF 13 US PAT FULL 
AN 1999:128379 US PAT FULL 

TI Method for screening inhibitors of the enzyme which cleaves the anchor 

of surface proteins from gram positive bacteria 
IN Fischetti, Vincent A., West Hempstead, NY, United States 

Pancholi, Vijaykumar, New York, NY, United States 
PA The Rockefeller University, New York, NY, United States (U.S. 

corporation) 
PI US 5968763 19991019 

AI US 1997-819444 19970317 (8) 

RLI Continuation-in-part of Ser. No. US 1994-319540, filed on 7 Oct 1994 
DT Utility 
FS Granted 

EXNAM Primary Examiner: Weber, Jon P. 
CLMN Number of Claims: 21 
ECL Exemplary Claim: 1 

DRWN 4 Drawing Figure (s); 4 Drawing Page(s) 
LN.CNT 995 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention relates to an enzyme which cleaves surface 

proteins of gram-positive bacteria, to methods of detecting the 
enzyme, and methods of isolating the enzyme. In particular, the enzyme 
is isolated from a group A Streptococcus, 

and cleaves at the sequence LPXTGX (SEQ ID NO:l). A method for screening 
putative inhibitors of the enzyme which cleaves the anchor region of 
surface proteins from gram positive bacteria is also 
disclosed. 

L13 ANSWER 10 OF 13 US PAT FULL 
AN 1999:65197 US PAT FULL 

TI DNA encoding fibronectin and fibrinogen binding protein from group A 

streptococci 

IN Rocha, Claudia, New York, NY, United States 

Fischetti, Vincent A., West Hempstead, NY, United States 

PA The Rockefeller University, New York, NY, United States {U.S. 

corporation) 



PI US 5910441 19990608 

AI US 1996-714402 19960916 (8) 

DT Utility 
FS Granted 

EXNAM Primary Examiner: Caputa, Anthony C; Assistant Examiner: Navarro, Mark 
LREP Burns, Doane, Swecker & Mathis, L.L.P. 
CLMN Number of Claims: 11 
ECL Exemplary Claim: 1 

DRWN 5 Drawing Figure (s); 5 Drawing Page(s) 
LN.CNT 959 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB This invention relates to a novel fibrinogen and fibronectin binding 

protein from group A streptococci, and the DNA encoding the protein. The 
protein and its DNA are useful in the preparation of compositions for 
the diagnosis, treatment, and prevention of streptococcal infection. 

L13 ANSWER 11 OF 13 US PAT FULL 

AN 1998:135155 US PAT FULL 

TI Bacterial receptor structures 

IN Nilsson, Bjorn, Sollentuna, Sweden 

Nygren, Per-.ANG.ke, Skarpnack, Sweden 

Uhlen, Mathias, Upsala, Sweden 
PA Pharmacia & Upjohn Aktiebolag, Stockholm, Sweden (non-U. S. corporation) 

PI US 5831012 19981103 

WO 9519374 19950720 
AI US 1996-669360 19960815 (8) 

WO 1995-SE34 19950116 

19960815 PCT 371 date 
19960815 PCT 102(e) date 
PRAI SE 1994-88 19940114 
DT Utility 
FS Granted 

EXNAM Primary Examiner: Caputa, Anthony C; Assistant Examiner: Masood, Khalid 
LREP Burns, Doane, Swecker & Mathis, L.L.P. 
CLMN Number of Claims : 3 
ECL Exemplary Claim: 1 

DRWN 22 Drawing Figure(s); 19 Drawing Page(s) 
LN.CNT 1016 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Novel proteins obtainable by mutagenesis of surface-exposed amino acids 

of domains of natural bacterial receptors, said proteins being obtained 
without substantial loss of basic structure and stability of said 
natural bacterial receptors; proteins which have been selected from a 
protein library embodying a repertoire of said novel proteins; and 
methods for the manufacture of artificial bacterial receptor structures. 

L13 ANSWER 12 OF 13 USPATFULL 
AN 97:20384 USPATFULL 

TI Virulence-encoding DNA sequences of Strepococcus suis and related 

products and methods 
IN Smith, Hilda E., Cz Lelystad, Netherlands 

Vecht, Uri, As Ermelo, Netherlands 
PA Centraal Diergeneeskundig Instituut, PH Lelystad, Netherlands {non-U. S. 

corporation) 
PI US 5610011 19970311 

WO 9216630 19920110 
AI US 1993-119125 19930920 (8) 

WO 1992-NL54 19920319 

19930920 PCT 371 date 
19930920 PCT 102(e) date 
PRAI NL 1991-510 19910321 
DT Utility 
FS Granted 



EXNAM Primary Examiner: Campell, Bruce R. 
LREP Handal & Morofsky 
CLMN Number of Claims: 9 
ECL Exemplary Claim: 1 

DRWN 18 Drawing Figure (s); 13 Drawing Page(s) 
LN.CNT 2515 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention provides DNA sequences which code for polypeptides which 

are characteristic for the virulence of the pathogenic bacterium 
Streptococcus suis and parts thereof, and polypeptides and antibodies 
derived therefrom. The sequences code for a polypeptide of 
90,000-120,000 daltons or a polypeptide of higher molecular weight 
containing such a polypeptide, and for a polypeptide of 135,000-136,000 
daltons (muramidase released protein}, or parts thereof. The sequences 
themselves, and also the polypeptides and antibodies derived therefrom, 
are used for diagnosis of and protection against infection by S. suis in 
mammals, including man. 

L13 ANSWER 13 OF 13 US PAT FULL 
AN 94:60245 US PAT FULL 

TI Bacterial plasmin receptors as fibrinolytic agents 

IN Boyle, Michael D. P., Whitehouse, OH, United States 

Lottenberg, Richard, Gainesville, FL, United States 

Broder, Christopher, Rockville, MD, United States 

Von Mering, Gregory, Gainesville, FL, United States 
PA University of Florida Research Foundation, Inc., Gainesville, FL, United 

States (U.S. corporation) 
PI US 5328996 19940712 

AI US 1992-928462 19920810 (7) 

RLI Continuation-in-part of Ser. No. US 1990-524411, filed on 16 May 1990, 
now patented, Pat. No. US 5237050 which is a continuation-in-part of 
Ser. No. US 1989-330849, filed on 29 Mar 1989, now abandoned 

DT Utility 

FS Granted 

EXNAM Primary Examiner: Ziska, Suzanne E. 
LREP Saliwanchik & Saliwanchik 
CLMN Number of Claims: 2 
ECL Exemplary Claim: 1 

DRWN 1 Drawing Figure (s); 1 Drawing Page(s) 
LN.CNT 1522 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The subject invention concerns novel methods and compositions for 

thrombolytic therapy. More specifically, a receptor with high affinity 
for plasmin -has been characterized, purified, cloned, and expressed. 
This receptor can be used in combination therapies where it is 
administered prior to, concurrently with, or after a plasminogen 
activator. Also, this receptor can be bound to plasmin and administered 
to humans or animals in need of fibrinolytic activity. Additionally, the 
invention pertains to a novel immobilized form of plasmin which 
advantageously accumulates at the point where antif ibrinolytic activity 
is needed. 
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(FILE 'HOME' ENTERED AT 11:31:42 ON 22 NOV 2002) 

FILE 'ADISALERTS, ADISINSIGHT, ADISNEWS, AGRICOLA, ANABSTR, AQUASCI, 
BIOBUSINESS, BIOCOMMERCE, BIOSIS, BIOTECHDS, BIOTECHNO, CABA, CANCERLIT, 
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=> s antibodies to alpha 2 macroglobulin or alpha 2M 

11 FILES SEARCHED. . . 

21 FILES SEARCHED. . . 

30 FILES SEARCHED... 

36 FILES SEARCHED. . . 

45 FILES SEARCHED. . . 

47 FILES SEARCHED. . . 

56 FILES SEARCHED, . . 
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PROCESSING IS APPROXIMATELY 87% COMPLETE FOR L2 
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L3 1596 DUP REM L2 (2752 DUPLICATES REMOVED) 

=> s 13 and (streptococcus or S. pyogenes) 

11 FILES SEARCHED. . . 

21 FILES SEARCHED. . . 

36 FILES SEARCHED. . . 

52 FILES SEARCHED. . . 
L4 16 L3 AND (STREPTOCOCCUS OR S. PYOGENES) 
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REENTER DISPLAY FORMAT FOR ALL FILES ( FILEDEFAULT ) : f iledef ault 

L4 ANSWER 1 OF 16 AGRICOLA 
AN 97:2432 AGRICOLA 
DN IND20539407 

TI A protein G-related cell surface protein in Streptococcus 

zooepidemicus . 
AU Jonsson, H.; Lindmark, H. ; Guss, B. 

CS Swedish University of Agricultural Sciences, Uppsala, Sweden. 
AV DNAL (QR1.I57) 

SO Infection and immunity, Aug 1995. Vol. 63, No. 8. p. 2968-2975 
Publisher: Washington, D.C., American Society for Microbiology 
ISSN: 0019-9567 

NTE Includes references 

CY District of Columbia; United States 
DT Article 

FS U.S. Imprints not USDA, Experiment or Extension 
LA English 

L4 ANSWER 2 OF 16 AGRICOLA 
AN 94:69988 AGRICOLA 
DN IND20417788 

TI MAG, a novel plasma protein receptor from Streptococcus 
dysgalactiae . 

AU Jonsson, H.; Frykberg, L.; Rantamaki, L . ; Guss, B. 
AV DNAL (QH442.A1G4) 

SO Gene, 1994. Vol. 143, No. 1. p. 85-89 

Publisher: Amsterdam : Elsevier Science Publishers. 

CODEN: GENED6; ISSN: 0378-1119 
NTE Includes references 
CY Netherlands 
DT Article 

FS Non-U. S. Imprint other than FAO 
LA English 

L4 ANSWER 3 OF 16 BIOBUSINESS COPYRIGHT 2002 BIOSIS 
AN 97:74281 BIOBUSINESS 
DN 0931816 

TI Shot-gun phage display mapping of two streptococcal cell-surface proteins. 
AU Jacobsson K; Jonsson H; Lindmark H; Guss B; Lindberg M; Frykberg L 
CS Dep. Microbiol., Swedish Univ. Agricultural Sciences, Box 7025, S-750 07 
Uppsala, Sweden. 

SO Microbiological Research, (1997) Vol.152, No. 2, p. 121-128. 



ISSN: 0944-5013. 
DT ARTICLE 
FS NONUNIQUE 
LA English 

L4 ANSWER 4 OF 16 BIOSIS COPYRIGHT 2002 BIOLOGICAL ABSTRACTS INC. 
AN 1997:444283 BIOSIS 
DN PREV199799743486 

TI Shot-gun phage display mapping of two streptococcal cell-surface proteins. 
AU Jacobsson, Karin; Jonsson, Hans; Lindmark, Hans; Guss, Bengt; Lindberg, 

Martin; Frykberg, Lars (1) 
CS (1) Dep. Microbiol., Swedish Univ. Agricultural Sciences, Box 7025, S-750 

07 Uppsala Sweden 
SO Microbiological Research, (1997) Vol. 152, No. 2, pp. 121-128. 

ISSN: 0944-5013. 
DT Article 
LA English 

L4 ANSWER 5 OF 16 BIOSIS COPYRIGHT 2002 BIOLOGICAL ABSTRACTS INC. 
AN 1995:320334 BIOSIS 
DN PREV199598334634 

TI Streptococcal protein MAG-a protein with broad albumin binding 
specificity. 

AU Jonsson, Hans; Burtsof f-Asp , Christina; Guss, Bengt (1) 

CS (1) Dep. Microbiol., Swedish Univ. Agric. Sci . , Box 7025, S-750 07 Uppsala 
Sweden 

SO Biochimica et Biophysica Acta, (1995) Vol. 1249, No. 1, pp. 65-71. 

ISSN: 0006-3002. 
DT Article 
LA English 

L4 ANSWER 6 OF 16 BIOSIS COPYRIGHT 2002 BIOLOGICAL ABSTRACTS INC. 
AN 1987:424819 BIOSIS 
DN BA84: 914 81 

TI NOVEL COMPLEX FORMED BETWEEN A NONPROTEOLYTIC CELL WALL PROTEIN OF GROUP A 

STREPTOCOCCI AND ALPHA- 2 MACROGLOBULIN . 
AU CHHATWAL G S; ALBOHN G; BLOBEL H 

CS INST. FUER BAKTERIOLOGIE UND IMMUNOL . , JUSTUS-LIEBIG-UNIV. , D-63000 

GIESSEN, FEDERAL REPUBLIC OF GERMANY. 
SO J BACTERIOL, (1987) 169 (8), 3691-3695. 

CODEN: JOBAAY. ISSN: 0021-9193. 
FS BA; OLD 
LA English 

L4 ANSWER 7 OF 16 CAPLUS COPYRIGHT 2 002 ACS 
AN 1999:349300 CAPLUS 
DN 131:141811 

TI Protein GRAB of Streptococcus pyogenes regulates proteolysis at 
the bacterial surface by binding . alpha . 2-macroglobulin 

AU Rasmussen, Magnus; Muller, Hans-Peter; Bjorck, Lars 

CS Department of Cell and Molecular Biology, Section for Molecular 
Pathogenesis, Lund University, Lund, S-221 00, Swed. 

SO Journal of Biological Chemistry (1999), 274(22), 15336-15344 
CODEN: JBCHA3; ISSN: 0021-9258 

PB American Society for Biochemistry and Molecular Biology 

DT Journal 

LA English 

RE.CNT 48 THERE ARE 48 CITED REFERENCES AVAILABLE FOR THIS RECORD 
ALL CITATIONS AVAILABLE IN THE RE FORMAT 



L4 ANSWER 8 OF 16 CAPLUS COPYRIGHT 2002 ACS 
AN 1990:550657 CAPLUS 
DN 113:150657 



TI 

AU 

CS 
SO 

DT 
LA 

L4 
AN 
DN 
TI 

AU 
CS 

SO 



DT 

LA 

L4 



Role of . alpha . 2-macroglobulin in phagocytosis of group A and C 
streptococci 

Valentin-Weigand, Peter; Traore, Modibo Y. ; Blobel, Hans; Chhatwal, 
Gursharan S. 

Inst. Bakteriol. Immunol., Justus-Liebig-Univ. , Giessen, Germany 

FEMS Microbiology Letters (1990), 70(3), 321-4 

CODEN: FMLED7; ISSN: 0378-1097 

Journal 

English 

ANSWER 9 OF 16 CAPLUS COPYRIGHT 2 002 ACS 

1986:440320 CAPLUS 

105:40320 

Binding of human . alpha . 2-macroglobulin to streptococci of group A, B, C 
and G 

Mueller, H. P.; Blobel, H. 

Inst. Bakteriol. Immunol., Justus-Liebig-Univ., Giessen, 6300, Fed. Rep. 
Ger. 

Recent Adv. Streptococci Streptococcal Dis., Proc. Lancefield Int. Symp. 

Streptococci Streptococcal Dis., 9th (1985), Meeting Date 1984, 96-8. 

Editor (s): Kimura, Yoshitami; Kotani, Shozo; Shiokawa, Yuichi. Publisher: 

Reedbooks, Bracknell, UK. 

CODEN: 55BSAN 

Conference 

English 
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GEN BANK. RTM. COPYRIGHT 2002 



LOCUS (LOC) : 
GenBank ACC. NO. ( GBN 
GenBank VERSION (VER) 
CAS REGISTRY NO. (RN) 
SEQUENCE LENGTH (SQL) 
MOLECULE TYPE (CI) : 
DIVISION CODE (CI) : 
DATE (DATE) : 
DEFINITION (DEF) : 

SOURCE: 
ORGANISM (ORGN) : 



NUCLEIC ACID COUNT (NA) 
REFERENCE: 

AUTHOR (AU) : 



TITLE (TI) : 



JOURNAL (SO) : 

REFERENCE: 

AUTHOR (AU) : 



TITLE (TI) : 
JOURNAL (SO) : 



AE014157 GenBank (R) 

AE014157 AE014074 
AE014157.1 GI:21904768 
442467-70-1 
51454 

DNA; linear 
Bacteria 
19 Jul 2002 

Streptococcus pyogenes MGAS315, section 22 of 
37 of the complete genome. 
Streptococcus pyogenes MGAS315. 
Streptococcus pyogenes MGAS315 

Bacteria; Firmicutes; Lactobacillales ; 
Streptococcaceae; streptococcus 
: 15734 a 10645 c 9037 g 16038 t 

1 (bases 1 to 51454) 

Beres,S.B.; Sylva,G.L.; Barbian, K. D . ; 
Hoff,J.S.; Mammarella, N. D. ; Liu,M.-Y.; 
Porcella, S . F . ; Parkins , L . D . ; McCormick, J . K . ; 
Leung, D. Y.M. ; Schlievert , P . M. ; Musser, J,M. 
Genome sequence of a serotype M3 strain of group A 
Streptococcus: Phage-encoded toxins, the 
high-virulence phenotype, and clone emergence 
Proc. Natl. Acad. Sci. U.S.A., 99 (15), 10078-10083 
(2002) 

2 (bases 1 to 51454) 

Beres,S.B.; Sylva,G.L.; Barbian, K. D. ; Lei,B.; 
Hoff,J.S.; Mammarella, N. D. ; Liu,M.-Y.; Smoot, J. C. ; 
Porcella, S . F. ; Parkins , L . D . ; McCormick, J . K . ; 
Leung, D. Y.M. ; Schlievert, P.M.; Musser, J. M. 
Direct Submission 

Submitted ( 14- JUN-2002 ) Laboratory of Human-Bacterial 
Pathogenesis, Rocky Mountain Laboratories, NIAID, NIH, 
903 South Fourth St., Hamilton, MT 59840, USA 



Lei, B. ; 
Smoot, J. C . ; 



FEATURES ( FEAT ) 
Feature Key 



Location 



Qualifier 



source 



1. .51454 



gene 
CDS 



complement (150. . 1139) 
complement (150. . 1139) 



gene 
CDS 



complement (14 96. . 2710) 
complement (14 96, . 2710) 



/organism=" Streptococcus pyogenes 
MGAS315" 

/strain="MGAS315" 
/serotype="M3" 
/db-xref="taxon: 198466" 
/note="group : A" 
/gene="grab" 
/note= ,, SpyM3-1032" 
/gene="grab" 
/note="best blastp hit: 
gb|AAD26342.1|AF1244 03-l 
(AF124403) GRAB precursor 
[Streptococcus pyogenes]" 
/codon-start=l 
/transl-table=ll 

/product="protein G-related alpha 

2M-bindingprotein" 

/protein-id="AAM79639 . 1" 

/db-xref="GI: 21904769" 

/translation= M MGKEIKVKYFLRRSAFGLVA 

VSASVLVGSTVSAVDSPIEQPRII 

PNGRTLTNLLGNAPEKLALRNEERAIDELKKQAI 

E D KEATTAI EAAS S DAL EALADQA 

DALQ S E EAAWQ S DTAAS DAL EALADQT DALQ S E 

EAAWKADNAAS DAL EALADQ T DA 

VQS EEASWKADTAAS DAL EALADQT DALQ SEEA 

AWKADTAAS DALEALADQTDALQ 

S E EAAWKADNAAS DAL EALADQT DAVQ S E EASV 

VKADTAAS DAWEKAAT PTALDVKK 

TKDTTPWKKEERQNVNTLPTTGEESNPFFTAAA 

LAIMVSTGALWS SKCKEN " 

/gene="murZ" 

/note="SpyM3-1033" 

/ gene="murZ" 

/note="best blastp hit: 

gb | AAL97 966 . 1 | (AE010057) putative 

UDP-N-acetylglucos amine 

1-carboxyvinyltransf erase 

[Streptococcus pyogenes MGAS8232]" 

/codon-start=l 

/trans l-table=ll 

/product="putative 

UDP-N-acetylglucos amine 

1-carboxyvinyltransf erase" 

/protein-id="AAM79640 . 1" 

/db-xref="GI: 21904770" 

/translation= M MAVSGAKNSWALI PAULA 

DDIVILDGVPAI SDVDSLI EIMEL 

MGATVNYHGDTLEIDPRGVQDIPMPYGKINSLRA 

SYYFYGSLLGRFGQAWGLPGGCD 

LGPRPIDLHLKAFEAMGVEVSYEGENMNLSTNGQ 

K I HGAH I YMDTVS VGAT INTMVAA 

T KAQ GKT VI ENAARE P E 1 1 D VAT L LNNMGAH I RG 

AGTDI ITIQGVQKLHGTRHQVI PD 

RI EAGT YI ALAAAI GKGVKITNVLYEHLES FI AK 

LEEMGVRMTVEEDAI FVEKQES LK 

AITIKTSPYPGFATDLQQPLTPLLLKADGRGTII 

DTIYEKRINHVPELMRMGADISVI 

GGQIVYQGPSRLTGAQVKATDLRAGAALVTAGLM 

AEGKTEITNIEFILRGYASIIAKL 



gene 
CDS 



complement (2929. , 4125) 
complement (2929. .4125) 



gene 
CDS 



complement (4662 . .7040) 
complement (4662 . . 704 0) 



TALGADIQLIED" 

/gene= ,, metK" 

/note="SpyM3-1034 M 

/gene="metK" 

/note="best blastp hit: 

gb | AAL97967 . 1 | (AE010057) 

S-adenosylmethionine synthetase 

[Streptococcus pyogenes MGAS8232] " 

/codon-start=l 

/transl-table=ll 

/product= "putative 

S-adenosylmethionine synthetase" 

/protein-id="AAM79641. 1" 

/db-xref="GI:21904771" 

/translation="MSERKLFTSESVSEGHPDKI 

ADQISDAI LDAI LAEDPEAHVAAE 

T C VYT G S VH VFGE I S TT A Y I D I N RWRDT I AE I G 

YTEAEYGFSAESVGVHPSLVEQSG 

D I AQGVN EAL E S RE GDT D D L S H I GAGDQGLMFG F 

AI N ET P ELMP L P I S L S HQ LVRRLA 

ELRKSGEISYLRPDAKSQVTVEYDEHDKPVRVDT 

WISTQHDPEATNDQI RQDVI EKV 

I KAVI PADYLDDDTKFFINPTGRFVI GGPQGDSG 

LTGRKI IVDTYGGYSRHGGGAFSG 

K DAT KVD R S AS YAAR Y I AKN L VAAG LAT KAE VQ L 

AYAI GVAQ P VS VRVDT FGT S TVP E 

AVLEAAVRQVFDLRPAGIIQMLDLKRPIYKQTAA 

YGHMGRTDIDLPWEHLNKVDALVE AVKTVL" 

/gene="inlA" 

/note="SpyM3-1035" 

/gene="inlA" 

/note="best blastp hit: 

gb IAAK34188.1I (AE006574) putative 

internalin A precursor 

[Streptococcus pyogenes Ml GAS] " 

/codon-start=l 

/ transl-table=ll 

/product="putative internalin A 

precursor" 

/protein-id="AAM7 9642 . 1" 

/db-xref="GI : 21904772" 

/ translation="MKTKKVIILVGLLLSSQLTL 

IACQSRGNGTYPIKTKQSRKGMTS 

NKIKPIKKSKKTNKTHKGVAGVDFPTDDGFILTK 

DSKILSKTDQGIWDHDGHSHFIF 

YADLKGSPFEYLIPKGASLAKPAVAQQAASQGTS 

KVAD PH HH YE FN P AD I VAE DAL G Y 

TVRHDDHFHYI LKS S LS GQTQAQAKQVAT RLPQT 

SSPVSTATANGIPGLHFPTSDGFQ 

FNGQGIVGVTKDNILVDHDGHLHPISFADLRQGG 

WAHVADQYDPAKKAEKPAETHHTP 

ELSEREKEYQEKLAYLAEKLGIDPSTIKRVETQD 

GKLGLEYPHHDHAHVLMLSDIEIG 

KDIPDPHAIEHARELEKHKFGMDTLRALGFDEEV 

ILDIVRTHDAPTPFPSNEKDPNMM 

KEWLATVIKLDLGSRKDPLQRKGLSLLPNLETLG 

I GFTPIKDI S PVLQFKKLKQLLMT 

KTGVTDYRFLDNMPQLEGIDISQNNLKDISFLSK 

YKNLTLVAAADNGIEDIRSLGQLP 

NLKFLVLSNNKISDLSPLASLHQLQELHIDNNQI 

TDLSPVSHKES LT WD L S RN AD VD 

LATLQAPKLETLMVNDTKVSHLDFLKNNPNLSSL 

S I N RAQ LQ S LEG I EAS S VI VRVEA 



gene 
CDS 



7244 . .8185 



7244. .8185 



gene 
CDS 



complement (8160. .844 4) 
complement (8160. .844 4') 



gene 
CDS 



complement (8448 . . 10118] 
complement (8448 . . 10118] 



EGNQIKSLVLKDKQGSLTFLDVTGNQLTSLEGVN 
NFTALDILSVSKNQLTNVNLSKPN 
KTVTNIDISHNNI PLADLKLNEQHIPEAIAKNFP 
AVY E G S MVGN GT AE E KAAMAT N AK 
ESAQEASESHDYNHNHAYEDEEGHAHEHRDKDDH 
DHEHEDENEAKDEQNHAH " 
/gene= n birA" 
/note= ,, SpyM3-1036" 
/gene="birA M 
/note="best blastp hit: 
gb | AAK34189 . 1 | (AE006574) putative 
biotin operon repressor 
[Streptococcus pyogenes Ml GAS]" 
/codon-start=l 
/transl-table=ll 

/product="putative biotin operon 
repressor" 

/protein-id="AAM79643. 1" 

/db-xref="GI: 21904773" 

/ translation="MKTSEKI YQLLSQTDDFVSG 

EYLADQLSISRTSWKSIKSLENQ 

GIQIDSLKHKGYRMVQGDILLPKTISQGLGMPVT 

YTPHSQSTQLDAKQGIEAHNSAPR 

LYLAPSQEAAKGRLDRQFFSASTGGIYMSMYLKP 

NVP YADMP P YTMMVAS S I VKAI S R 

LTGIDTEIKWVNDIYLGNHKVAGILTEAITSVET 

GLITDVIIGVGLNFFVTDFPEAIA 

QKAGSLFTEKPTITRNDLIIDIWKLFLSI PVKDH 

VKVYKEKSLVLNKQVTFIENSQEK 

RAIAI DLTDQGHLI VQFENGDLQTLRSGEI SLSS 

WEN" 

/gene="SpyM3-1037" 

/gene="SpyM3-1037" 

/note="best non-GAS blastp hit: 

gb | AAK74 993 . 1 | (AE007392) 

hypothetical protein 

[Streptococcus pneumoniae TIGR4 j , 

and gb | AAK99574.il (AE008452) 

hypothetical protein 

[Streptococcus pneumoniae R6] " 

/codon-start=l 

/transl-table=ll 

/product=" conserved hypothetical 
protein" 

/protein-id="AAM79644 .1" 

/db-xref="GI : 21904774" 

/ trans la tion="MGKVLPLPTFYLVTFFHSTV 

FFCYNKAMT I RQFLFMAFVCAFET 

YFFNDLLLSGNYLFALFWGLLLFRDLRRVHTINQ 

LTKTILKTANSPKKKD" 

/gene= n dnaX" 

/note="SpyM3-1038" 

/gene="dnaX" 

/note="best blastp hit: 

gb | AAL97 971 . 1 | (AE010058) DNA 

polymerase III gamma/tau subunits 

[Streptococcus pyogenes MGAS8232] " 

/codon-start=l 

/transl-table=ll 

/product="DNA polymerase III 

gamma/tau subunits" 

/protein-id="AAM79645.1" 

/db-xref="GI :21904775" 



gene 
CDS 



/ trans lation="MYQALYRKYRSQTFDEMVGQ 
SVISTTLKQAVESGKISHAYLFSG 
PRGTGKTSAAKIFAKAMNCPNQVDGEPCNQCDIC 
RD I TNG S L E D VI E I D AAS N N GVD E 
I RDI RDKST YAP S RAT YKVYI I DEVHMLSTGAFN 
ALLKTLEEPTENWFI LATTELHK 
I PATILSRVQRFEFKAI KQKAIREHLAWVLDKEG 
I AYEVDALNL I ARRAEGGMRDALS 
ILDQALSLSPDNQVTIAIAEEITGSISMLALGDY 
VRYVSQEQATQALAALETI YDSGK 
SMSRFATDLLTYLRDLLWKAGGDNQRQSAVFDT 
NLSLSIDRI FQMITWTSHLSEIK 
KGTHPRIYAEMMTIQLAQKEQILSQANLSGELIS 
EIETLKNELAQLKQQLSQLQSRPD 
SLARSDKTKPKTASYRVDRVTILKIMEETVRNSQ 
QSRQYLDALKNAWNEILDNISAQD 
RALLMG S E PVLAN S ENAI LAFEAAFNAEQVMS RN 
NLNDMFGNIMS KAAGFS PNI LAVP 
RTDFQHIRKEFAQQMKSQKDSVQEEQEVALDIPE 
GFDFLLDKINTIDD" 
,10681 /gene="SpyM3-1039" 



complement { 10118 . 
) 

complement (10118. . 10681 /gene="SpyM3-1039 " 
) 



gene 
CDS 



10760. .11569 
10760. .11569 



/note="best non-GAS blastp hit: 

gb | AAK06294 . 1 | AE006448-12 

(AE006448) hypothetical protein 

[Lactococcus lactis subsp. 

lactis] " 

/ codon-start=l 

/transl-table=ll 

/product^" conserved hypothetical 
protein" 

/protein-id="AAM7964 6. 1" 

/db-xref="GI: 2 1904776" 

/ translation="MTEAKGSRKKYSNRPRYAII 

KGMNKSKKIEQYQLMIAQAKELFA 

NESNALANLSNASALLNMTLPNSVFAGFYLFDGQ 

ELI LGP FQGRVS CVHI KLGKGVCG 

ESAQSRRTI I INDVKQHANYI SCDAAAMSEIWP 

MVK EGH L I GVL D L D S S LVAD YDEV 

DQ E YL EAFVDL FLEKTT FT FNMFGVKN " 

/gene="SpyM3-1040" 

/gene= ,, SpyM3-1040" 

/note="best non-GAS blastp hit: 

gb j AAK98831 . 1 | (AE008387) 

hypothetical protein 

[Streptococcus pneumoniae R6] " 

/codon-start=l 

/transl-table=ll 

/ product=" conserved hypothetical 
protein" 

/protein-id="AAM79647 .1" 

/db-xref="GI :21904777" 

/trans la tion="MKQITQQKWLRYGLFIALVL 

NGIELELLGLTANNLSFKEAFALI 

LTI SLLGI YLI PFAAAI FYLSKKFHMNLNVIIVS 

CLSGLYI SGFLASCGNHLVGQFWS 

Y 1 1 P S KDALKLWGDALTAP I VEEP I KAS SAI LVI 

TLFPRLTLKEKLWALLSGMGFQL 

AEDI RYLIQAKSI DSLVPTAIERI STAVTSHWVH 

TAI FT I GAYLLLKGSNLFS KQQQI 

FWLLSPLVLHFIWNSPLTSIPGMTVLLGTLILLI 



FGDLFQKINTLDDDLLF" 
complement (11622 . .11885 /gene="SpyM3-104 1" 
) 

complement (11622 . . 11885 /gene="SpyM3-1041" 
) 

/note="best non-GAS blastp hit: 
gb IAAK75361.il (AE007425) 
conserved hypothetical protein 
[Streptococcus pneumoniae TIGR4] " 
/ codon-s tart=l 
/transl-table=ll 

/product=" conserved hypothetical 
protein" 

/protein-id="AAM7964 8 . 1" 

/db-xref="GI : 21904778" 

/ trans la tion="MLLIWLGLLFVWNELVFVIY 

AFDKRKAI KKKRRI S ERNLLVI TV 

L FGGFGALLAAKKYHHKT RKWYFVI TWYT SILLT 

LLVTYIFMK" 

complement (11965. .12591 /gene="udk n 

) 

/note="SpyM3-1042" 
complement (11965. . 12591 /gene="udk" 
) 

/note="best blastp hit: 

sp|Q99Z70| URK-STRPY Uridine kinase 

(Uridine monophosphokinase) 

(Cytidine monophosphokinase) , and 

gb IAAK34195.il (AE006574) putative 

uridine kinase [Streptococcus 

pyogenes Ml GAS] " 

/codon-start=l 

/transl-table=ll 

/product="putative uridine kinase" 

/protein-id="AAM79649 . 1" 

/db-xref="GI: 2190477 9" 

/translation="MLKKPII IGVTGGSGGGKTS 

VSRAILDSFPNARIAMIQHDSYYK 

DQSHMSFEERVKTNYDHPLAFDTDFMIQQLKELL 

AGRPVDI P I YD YKKHTRSNTT FRQ 

DPQDVIIVEGILVLEDERLRDLMDIKLFVDTDDD 

IRIIRRIKRDMMERGRSLESIIDQ 

YT S WK PMYHQF I E P S KRYAD I VIP EGVS NWAI 

DVINSKIASILGEV" 

12689.. 13774 /gene="deaD . 2 " 

/note="SpyM3-1043" 

12689.. 13774 /gene="deaD . 2 " 

/note="best blastp hit: 

gb | AAL97976 . 1 1 (AE010058) putative 

RNA helicase [Streptococcus 

pyogenes MGAS8232]" 

/codon-start=l 

/transl-table=ll 

/product="putative RNA helicase" 

/protein-id="AAM79650 . 1" 

/db-xref="GI: 2 190478 0" 

/translation="MITKFPPQWQEKLDQVAFTH 

LTPIQEQAFQPIVDGKNFLGISPT 

GT GKT LAYVFP S LLALT PKK SQQ LL I LAPNT ELA 

GQIFEVTKDWAQPLGLTAQLFISG 

TSQKRQIERLKKGPEILIGTPGRIFELIKLKKIK 

MMSVNTIVLDEYDELLGDSQYDFV 

QK I S H YVP RDHQMVYMS ATN KVDQTS LAPNT FCI 



gene complement ( 138 84 .. 15158 

) 

CDS complement (13884 .. 15158 

) 



gene complement ( 15253 .. 16656 

) 

CDS complement (15253 16656 

) 



DLSEQTNDAIQHFYLMVDKRERTD 

LLRKFANIPHFRALVFFNSLSDLGATEERLQYNG 

AAAVS LAS D I N VK FRKT I LE K FK S 

HQLSLLLATDLVARGIDIDNLDYVIHFDVARDKE 

NYTHRAGRTGRMGKSGIVITFVSH 

PEDLKKLKKFAKVSETSLKNQQLHFIN" 

/gene=' , SpyM3-1044 n 

/gene="SpyM3-1044" 

/note="best non-GAS blastp hit: 
gb | AAL00137.il (AE008503) 
Peptidoglycan GlcNAc deacetylase 
[Streptococcus pneumoniae R6] " 
/codon-start=l 
/transl-table=ll 

/product= "putative peptidoglycan 

GlcNAc deacetylase" 

/protein-id^"AAM79651. 1" 

/db-xref="GI:21904781" 

/ translation="MKKLNVILVGLLSILMLSLA 

IVFINRWKLNEDSQRIVLAEKKKN 

TSDLVIKAVKHIKKDQKDYYYFSPIKQADDFFVD 

NLPVSLYKKKNSDKELILVKPKLQ 

SSHLRSVNTLTISKIVYQKKFFHLAKKSEKVIST 

YHVTDDLKPFQVRDLVSGHLERIQ 

EEVEKKYPNAGFNSDKYNGLKESNSLLSDGFEVK 

SGNLIFDKKLTIPLTTLFDVINPD 

FLANSDRAAYDNYRTYKEQHPKKLVALTFDDGPD 

PTTTPQVLDILAKYCAKGTFFMIG 

SKWNNENLTKRVSDAGHEIANHTWDHPNLTNLS 

VS E I QHQ VNMTNQAI EKACGKKPR 

YLRPPYGATNATVQQSSGLTQMLWTVDTRDWENH 

STDGIMTNVKNQLQPGGWLMHDI 

HQTTINALPTVMEYLKAEGYECVTVSELYAHQ" 

/gene="gapN M 

/note="SpyM3-1045" 
/gene="gapN" 

/note="best blastp hit: 

gb IAAL97978 . 1 1 (AE010058) putative 

NADP-dependent 

glyceraldehyde-3-phosphate 

dehydrogenase [Streptococcus 

pyogenes MGAS8232] " 

/codon-start=l 

/ transl-table=ll 

/product= "putative NADP-dependent 

gly cer aldehyde- 3-phosphate 

dehydrogenase" 

/protein-id="AAM79652 .1" 

/db-xref="GI: 21904782" 

/ translation="MNGEWKLSENEITI YAPATG 

E E L G S VP AMT QAEVDAVYAS AK KA 

LSDWRALS YVERAAYLHKAADI LVRDAEKI GAI L 

S K E VAK G H KAAVS EVI RT AE 1 1 N Y 

AAEEGLRMEGEVLEGGSFEAASKKKIAIVRREPV 

G L VLAI S P FN Y P VN LAG S K I AP AL 

IAGNWALKPPTQGSI SGLLLAEAFAEAGI PAGV 

FNTITGRGSVIGDYIVEHEAVNFI 

NFTGSTPIGEGIGKLAGMRPIMLELGGKDSAIVL 

E DADLVLAAKN I VAGAFGY S GQ RC 



gene 



CDS 



gene 



CDS 



TAVKRVLVMDKVADQLAAEIKTLVEKLSVGMPED 

DADITPLIDTSAADFVEGLIKDAT 

D K GAT ALTAFN RE GN L I S PVLFDHVTTDMRLAWE 

EPFGPVLPIIRVTTVEEAIKISNE 

SEYGLQAS I FTTN FP KAFGI AEQLEVGTVHLNNK 

TQRGTDNFPFLGAKKSGAGVQGVK 

YS I EAMTTVKSWFDIQ" 

complement (16865. . 18589 /gene="ptsl " 

) 

/note="SpyM3-1046" 
complement (16865. . 18589 /gene="ptsl " 

) 

/note="best blastp hit: 
gb IAAK34199. 1 | (AE006575) putative 
phosphoenolpyruvate : sugar 
phosphotransferase system enzyme I 
[Streptococcus pyogenes Ml GAS] , 
and gb IAAL97979.11 (AE010058) 
putative phosphoenolpyruvate : sugar 
PTS enzyme I [Streptococcus 
pyogenes MGAS8232]" 
/codon-start=l 
/trans l-table=ll 
/product= "putative 
phosphoenolpyruvate : sugar 
phosphotransferase system enzyme 
I" 

/protein-id="AAM7 9653. 1" 

/db-xref="GI: 21904783" 

/ t r an s 1 a t i on= "MLKGI AAS DGVAVAKAYLLV 

QPDLSFETVTVADTNAEEARLDVA 

L Q AAQ D E L S VI R ENAVE S LGE EAAAVF DAH LMVL 

AD P EMI S QVKET I RAKQTNAETGL 

KEVTDMFITIFEGMEDNPYMQERAADIRDVAKRV 

LAHLLGVKLPNPATINEESIVIAH 

DLTPS DTAQLN KQFVKAFVTN I GGRT S H SAIMAR 

TLEIAAVLGTNDITKRVKDGDVIA 

VN GI TGEVI I D P S E DQVLAFKEAGAAYAKQKAEW 

S L L KDAHT ETAD GKH FELAAN I GT 

PKDVEGVNDNGAEAVGLYRTEFLYMDSQDFPTED 

EQYEAYKAVLEGMNGKPVWRTMD 

IGGDKELPYFDLPKEMNPFLGFRALRISISETGD 

AMFRTQMRALLRASVHGQLRIMFP 

MVALLKEFRAAKAVFDEEKANLLAEGVAVADDIQ 

VGIMIEI PAAAMLADQFAKEVDFF 

SIGTNDLIQYTMAADRMNEQVSYLYQPYNPSILR 

L I NNVI KAAHAE GKWAGMC GEMAG 

DQQAVPLLVGMGLDEFSMSATSVLRTRSLMKKLD 

SAKMEEYANRALTECSTAEEVLEL SKEYVSED" 

complement (18 603 . ,18866 /gene="ptsH" 

) 

/note="SpyM3-1047" 
complement (18 603 . .18866 /gene="ptsH" 
) 

/note="best blastp hit: 
sp | P24366 j PTHP-STRSL 
Phosphocarrier protein HPr 
{Histidine-containing protein) , 
and prf | I2120381A ptsH gene 
[Streptococcus salivarius] " 
/codon-start=l 
/transl-table=ll 
/product= "putative 



phosphotransferase system 

phosphohistidine-containing 

protein" 

/protein-id="AAM79654 . 1" 

/db-xref="GI: 2 1904784" 

/translation="MASKDFHIVAETGIHARPAT 

LLVQTASKFASDITLDYKGKAVNL 

K S IMGVMS LGVGQGADVT I SAEGADAE DAIAAI E 

ETMTKEGLA" 

/gene="nrdH" 

/note="SpyM3-1048" 

/gene="nrdH" 

/note="best blastp hit: 

gb IAAK34201.il (AE006575) putative 

glutaredoxin [Streptococcus 

pyogenes Ml GAS] , involved in 

electron transport system for 

ribonucleotide reductase system" 

/codon-s tart=l 

/transl-table=ll 

/product^ "putative 

glutaredoxin-like protein" 

/protein-id-"AAM79655. 1" 

/db-xref="GI: 21 904785" 

/ translation= n MEPLLILEGQDMITVYSKNN 

CMQCKMTKKFLEQHGANFQEINID 

EHPEKVDYVKSLGFTSAPVIEADNLVFSGFQPAK 

LKELI " 

/gene="nrdE. 1" 

/note="SpyM3-1049" 

/gene="nrdE. 1" 

/note="best blastp hit: 

gb|AAL97 982. 1| (AE010059) putative 

ribonucleotide reductase 

alpha-chain [Streptococcus 

pyogenes MGAS8232] " 

/codon-s tar t=l 

/ transl-table=ll 

/product= "putative 

ribonucleoside-diphosphate 

reductase 2 alpha subunit" 

/protein-id="AAM79656. 1" 

/db-xref="GI: 2 1904786" 

/ translation="MSLKDLGDISYFRLNNEINR 

PVNGKI PLHKDKEALKAFFAENVL 

PNTMSFTSITEKIEYLISNDYIESAFIQKYHPEF 

ITELAGIIKSENFRFKSFMAAYKF 

YQQYALKTNDGEHYLENLEDRVLFNALYFADGQE 

DLAKDLAVEMINQRYQPATPSFLN 

AGRSRRGELVSCFLIQVTDDMNSIGRSINSALQL 

SRIGGGVGITLSNLREAGAPIKGY 

AGAASGWPVMKLFEDSFSYSNQLGQRQGAGWY 

LNVFHPDI IAFLSTKKENADEKVR 

VKTLSLGITVPDKFYELARKNEDMYLFSPYNVEK • 

EYGIPFNYLDITNMYDELVANPKI 

TKTKIKARDLETEISKLQQESGYPYIINIDTANK 

ANPIDGKIIMSNLCSEILQVQTPS 

LINDAQEFVEMGTDI SCNLGSTNI LNMMTSPDFG 

RS IKTMTRALT FVTDS SSI EAVPT 

IKHGNSQAHTFGLGAMGLHSYLAQHHIEYGSPES 

IEFTDIYFMLLNYWTLVESNNIAR 

ERQTTFVGFENSKYANGSYFDKYVTGHFVPKSDL 

VKSLFKDHFI PQAS DW EAL RDAVQ 



KDGLYHQNRLAVAPNGSISYINDCSASIHPITQR 

IEERQEKKIGKI YYPANGLSTDTT 

PYYT S AYDMDMRKVI DVYAAATEHVDQGL S LT L F 

LRSELPMELYEWKTQSKQTTRDLS 

ILRNYAFNKGIKSIYYIRT FTDDGEEVGANQCES 

CVI" 

gene 21989.. 22948 /gene="nrdF. 1" 

/note="SpyM3-1050" 

CDS 21989.. 22948 /gene="nrdF. 1" 

/note="best blastp hit: 

gb IAAK34203. 1 | (AE006575) 

ribonucleotide diphosphate 

reductase small subunit 

[Streptococcus pyogenes Ml GAS] " 

/codon-start=l 

/ transl-table=ll 

/product= "putative 

ribonucleoside-diphosphate 

reductase 2 beta subunit" 

/protein-id="AAM79657 . 1" 

/db-xref="GI: 21904787" 

/trans la tion="MTTYYEAINWNEIEDVIDKS 

TWEKLTEQFWLDTRI PLSNDLDDW 

RKLSLQEKDLVGKVFGGLTLLDTMQSETGVEAIR 

AD VRT P H E EAVLNN IQFMES VHAK 

SYSSIFSTLNTKKEIEEIFEWTNNNEFLQEKARI 

INDI YANGDALQKKVASTYLETFL 

FYSGFFTPLYYLGNNKLANVAEIIKLIIRDESVH 

GTYIGYKFQLGFNELPEDEQENFR 

DWMYDLLYQLYENEEKYTKTLYDGVGWTEEVMTF 

L RYNAN KALMN L GQD P L FP DTAN D 

VNPIVMNGISTGTSNHDFFSQVGNGYLLGSVEAM 

SDDDYNYGL" 

gene 22923.. 24236 /gene="SpyM3-1051 " 

CDS 22923.. 24236 /gene="SpyM3-1051 " 

/note="best blastp hit: 

gb | AAL97984 . 1 | (AE010059) putative 

chloride channel protein 

[Streptococcus pyogenes MGAS8232] ; 

similar to EriC of Corynebacterium 

glut ami cum" 

/ codon-start=l 

/transl-table=ll 

/product="putative chloride 

channel protein" 

/protein-id="AAM79658 .1" 

/db-xref="GI: 219047 88" 

/ translation="MTIIIMDSNSAHETDNLSVS 

FLN FC YN S LMKRHFLLLT FYLFLT 

GLTAGLVAFILTKAIHLIQSLSFGFSQGSFSTMI 

AS VP P Q RRAL S L L FAG L LAGLGWH 

LLAKKGKDIQSIQQIIQDDISFSPWTQFWHGWLQ 

LTT VSMGAP VGREGAS REVAVALT 

S LW S QRCN LS KADQKLLLACAS GAAL GAVYNAP L 

AT I L FI LEAI LNRWS LKN I YAACL 

TSYVAVATVALLQGRHEIQYLMPQQHWTLGTLIW 

SVLAGLILSLFAHAYKHLLEHLPK 

ADAKSQWLI PKVLIAFSLIAGLSIFFPEILGNGK 

AGLLFFLHEEPHLS YI SWLLVAKA 

VAI S LVFASGAKGGKIAPSMMLGGASGLLLAI LS 

QYLI P L S L S N T LAI MVGAT I FLGV 

INKI PLAAPVFLVEITGQS LLMI I PLALANLI FY 

FSYQFYRFILK" 



gene 24374.. 24667 /gene="SpyM3-1052 " 

CDS 24374.. 24667 /gene="SpyM3-1052 " 

/note="N-terminal portion; blastp 
hit: pir||Sl4450 probable 
transposase - Lactococcus lactis 
subsp. lactis insertion sequence 
IS1076; possible pseudogene aligns 
with N-terminal portion of 
transposase" 
/codon-start=l 
/transl-table=ll 

/ product="putative transposase" 
/protein-id="AAM79659. 1" 
/db-xref="GI: 2190478 9" 
/ translation="MPRKTFDKAFKLSAVKLILE 
EEQPVKMVSSTLEIHPNSLYQWIQ 
EYEKYGESAFPGHGSALRHAQFETKKLEKEHKLL 
QEELALLKKFQVFLKPNRK" 
gene 24700. .24996 /gene="SpyM3-1053" 

CDS 24700.. 24996 /gene="SpyM3-1053" 

/note= M central portion; blastp 
hit: emb | CAA55219.il (X78469) 
orfA; orfA and orfB are possibly 
translated as one large 
transposase protein through a 
frameshift motif [Lactococcus 
lactis], possible pseudogene 
aligns with central portion of 
transposase" 
/ codon-start=l 
/transl- table-11 

/product= "putative transposase" 
/protein-id="AAM79660. 1" 
/db-xref="GI :21904790" 
/ trans la tion="MNSHHTCQTLQVSRSGFYAY 
LKRRPSSRHVENEALKEIIKAI FY 
EHKERYGSVRITQELCRRGIHVNYKRVGRLLHQL 
GLYAKGS RYQYKYYNRRRS S " 
gene 25099.. 25524 /gene="SpyM3-1054 " 

CDS 25099.. 25524 /gene="SpyM3-1054 " 

/note="C-terminal portion; best 
blastp hit: emb | CAA55220 . 1 | 
(X78469) orfB; orfA and orfB are 
possibly translated as one large 
transposase protein through a 
frameshift motif [Lactococcus 
lactis] ; possible pseudogene 
aligns with C-terminal portion of 
transposase" 
/codon-start=l 
/ transl-table=ll 

/product^ "putative transposase" 
/protein-id="AAM79661. 1" 
/db-xref="GI : 2 1904791" 
/translation="MSVLIDVYSRKIVGWAMGRR 
MQDKLVTEAFNQAYNREKPKEGVI 
VHTDQGSQYTGAQFQDLLRWKKCKSSMSRKGNPY 
DNALM ESFYKTLKKE L VN DAH FAT 
IEQAKLEIFKYSETCYNPKRLHSALGYLSPVEFE 
KIVTH" 

gene complement (2562 1 2 6316 /gene="SpyM3-1055 " 

) 

CDS complement (25621. .26316 /gene="SpyM3-1055 " 



gene complement ( 2 6335 :. 27096 

) 

CDS complement (26335. .27096 

) 



gene complement (27 093 .. 27308 

) 

CDS complement (27093. .27308 

) 



/note-"best non-GAS blastp hit: 
dbj IBAB43118.il (AP003135) 
conserved hypothetical protein 
[Staphylococcus aureus subsp. 
aureus N315] , and db j | BAB58193 . 1 | 
(AP003364) conserved hypothetical 
protein [Staphylococcus aureus 
subsp. aureus Mu50] " 
/codon-start=l 
/transl-table=ll 

/product=" conserved hypothetical 
protein" 

/protein-id= n AAM79662 . 1" 

/db-xref="GI: 219047 92" 

/ translation="MKGFINYLKlAVLIILAMVF 

NVLPMILLQKQHDI PMALNWGIGI 

FYLVIVGSVLIVLWRLYQAKQDTPIKQQKMRLVD 

WGYLALFWLIIRVIAIVGTLVNQL 

WSGQQVSANDAAIHTLARLIKGGFPLYTALFVLV 

IAFIAPIMEELVFRGFPMIDLFKG 

KS L KVAGLVT S LVFAL P HATN S VE FI MY S CMG I F 

L FVAYQ RRGN L KDAI L LH I FNN L I 

EVI LLMS I GLGVI " 

/gene="SpyM3-1056" 

/gene="SpyM3-1056" 

/note="best non-GAS blastp hit: 
gb | AAK7 617 6.11 (AE007500) 
hypothetical protein 
[Streptococcus pneumoniae TIGR4]" 
/codon-start=l 
/transl-table=ll 

/product^" conserved hypothetical 
protein" 

/protein-id="AAM79663 .1" 

/db-xref="GI: 21904793" 

/ trans la tion="MKKKKNSFLRLLKMLLLSSL 

AGGIIGGMVGAFLGYHGERLDQLT 

FLKDDVINLIILLNRLVWTDLTLSFVFLTQLKK 

ETAVYNTIEEDDISENGYRQLNKK 

HAYTMLLIAVASILSMCNVLLGLTLTNDSQHAML 

TIPLLDI LLLLMVI PFQALAMKCY 

NAI RGTDVPYFPNLKELKHNIMALDEAELQAYHK 

TS FESVLS LNGVI I P S LYVI LFFV 

YL FT GQ VE LTAI L VL VL I Q L Y L LVK S ATMT RQ F Y 

R n 

/gene="SpyM3-1057" 

/gene="SpyM3-1057" 

/note="best blastp hit: 

gb | AAK34207 . 1 | (AE006576) putative 

transcriptional regulator protein 

[Streptococcus pyogenes Ml GAS] ; 

similar to transcriptional 

repressor" 

/ codon-start=l 

/transl-table=ll 

/product="putative transcriptional 
regulator protein" 
/protein-id="AAM79664 .1" 



gene 



CDS 



gene 



CDS 



/db-xref= H GI: 219047 94" 

/ translation="MEVILKNRLKELRARDGINQ 

TEMAKLAGVS RQTISLI ERNE YT P 

S VI I AMKI AKVFQE PVEEVFHLVEVEE " 

complement (27667 . . 30144 /gene="alaS" 

) 

/note="SpyM3-1058" 
complement (27667 . . 30144 /gene="alaS " 
) 

/note="best blastp hit: 

sp | Q99Z57 | SYA-STRPY Alanyl-tRNA 

synthetase (Alanine — tRNA ligase) 

(AlaRS), and gb| AAK34208 . 1 | 

(AE006576) putative alanyl-tRNA 

synthetase [Streptococcus pyogenes 

Ml GAS] " 

/ codon-start=l 

/ trans l-table=ll 

/product="alanyl-tRNA synthetase" 

/protein-id="AAM79665 .1" 

/db-xref="GI :21904795" 

/ trans lation="MKKYFDGSVTPENPRITNAQ 

KS I RTNDI ENVGKTARHHTMFEML 

GNFSIGDYFRDEAI EWGFELLTSPDWFDFPKDKL 

YMTYYPDDKDSYNRWIACGVEPSH 

LVPIEDNFWEIGAGPSGPDTEIFFDRGEDFDPEN 

IGLRLLAEDIENDRYIEIWNIVLS 

QFNADPAVPRSEYKELPNKNIDTGAGLERLAAVM 

QGAKTNFETDLFMPIIREVEKLSG 

KT YDPDGDNMS FKVI ADHI RALS FAI GDGALPGN 

EGRGYVLRRLLRRAVMHGRRLGIN 

ETFLYKLVPTVGQIMESYYPEVLEKRDFIEKIVK 

REEETFARTIDAGSGHLDSLLAQL 

KAEGKDTLEGKDIFKLYDTYGFPVELTEELAEDA 

GYKI DHEGFKSAMKEQQDRARAAV 

VKGGSMGMQNETLAGIVEESRFEYDTYSLESSLS 

VI I ADNERT EAVS EGQALLVFAQT 

PFYAEMGGQVADTGRI KNDKGDTVAEWDVQKAP 

NGQPLHTVNVLASLSVGTNYTLEI 

NKERRLAVEKNHTATHLLHAALHNVIGEHATQAG 

SLNEEEFLRFDFTHFEAVSNEELR 

H I EQ EVN EQ I WNALT I TTT ET DVETAKEMGAMAL 

FGEKYGKWRWQIGNYSVELCGG 

THLNNSSEIGLFKIVKEEGIGSGTRRIIAVTGRQ 

AFEAYRNQEDALKDIAATVKAPQL 

KDAAAKVQALS DS LRDLQKENAELKEKAAAAAAG 

DVFKDVQEAKGVRFIASQVDVADA 

GALRTFADNWKQKDYS DVLVLVAAI GEKVNVLVA 

S KTKDVHAGNMI KELAP I VAGRGG 

GKPDMAMAGGSDASKIAELLAAVAEIV" 

complement (30672. .31727 /gene= M prtM. 1" 

) 

/note="SpyM3-1059" 
complement (30672. .31727 /gene="prtM. 1 " 
) 

/note="best blastp hit: 

gb | AAK34209.il (AE006576) putative 

protease maturation protein 

[Streptococcus pyogenes Ml GAS]" 

/codon-start=l 

/transl-table=ll 

/product="putative protease 

maturation protein" 



gene 
CDS 



gene 
CDS 



/protein-id="AAM7 9666. 1" 

/db-xref="GI: 21904796" 

/ translation="MKNSNKLIASWTLASVMAL 

AACQSTNDNTKVI SMKGDTI SVSD 

FYNETKNTEVSQKAMLNLVISRVFEAQYGDKVSK 

KEVEKAYHKTAEQYGAS FSAALAQ 

SSLTPETFKRQIRSS KLVE YAVKEAAKKELTTQ E 

YKKAYES YT PTMAVEMI TLDNEET 

AKSVLEELKAEGADFTAIAKEKTTTPEKKVTYKF 

D S GAT N VP T D WKAAS SLNEGGIS 

DVISVLDPTSYQKKFYIVKVTKKAEKKSDWQEYK 

KRLKAI I IAEKSKDMNFQNKVIAN 

AL D KANVK I KDKAFAN I LAQ YANLGQKT KAAS E S 

STTSESSKAAEENPSESEQTQTSS 

AEEPTETEAQTQEPAAQ" 

complement (31790. .32422 /gene="SpyM3-1060" 

) 

complement (31790. .32422 /gene="SpyM3-1060" 
) 

/note="best non-GAS blastp hit: 

gb | AAK75101.il (AE007401) 

O-methyl trans f erase [ Streptococcus 

pneumoniae TIGR4 ] " 

/codon-start=l 

/transl-table=ll 

/product="putative 

O-methyl transf erase" 

/protein-id="AAM79667 . 1" 

/db-xref="GI : 21904797" 

/ translation="MRTRQKQTTGFLAELEQFAR 

QENIPIIQPEWAYFRFLLQSLQP 

KHILEIGTAIGFSALLMAENAPDATIVTIDRNRE 

MIDFAKANFAKYDSRQQIRLLEGD 

AADILSTLEGNFDFVFMDSAKSKYIVFLPEILRL 

LRVGGWILDDVFQGGDITKPIED 

IRRGQRTIYRGLQSLFDATLTHPNLTTSLVPLSD 

GLLMI RKNQADI VLPD " 

complement (32563. .33759 /gene="SpyM3-1061 M 

) 

complement (32563. .33759 /gene="SpyM3-1061 " 
) 

/note="best blastp hit: 
gb IAAK34211.il (AE006576) putative 
oxalate : formate antiporter 
[Streptococcus pyogenes Ml GAS] , 
and gb | AAL97993.il (AE010060) 
putative oxalatef ormate antiporter 
[Streptococcus pyogenes MGAS8232] " 
/ codon-start=l 
/transl-table=ll 

/product="putative oxalate: formate 
antiporter" 

/protein-id="AAM79668 . 1" 

/db-xref="GI :21904798" 

/ trans la tion="MEKTKRYIIAIAGILLHLML 

GSTYAWSVYRNPILQETGWDQAPV 

AFAFSLAIFCLGLSAAFMGNLVEQYGPRLTGTVS 

AI LYAS GNMLTGLAI DRKEI WLLY 

IGYGVIGGLGLGAGYITPISTIIKWFPDKRGMAT 

GFAIMGFGFASLLTSPIAQWLIET 

EGLVATFYLLGLI YLIVMLFASQLIIKPTAAEIA 

ILDKKRLQNNSYLIEGMTAKEALK 

TKSFYCLWVILFINITCGLGLISWAPMAQDLTG 



gene complement (34135 

) 

CDS complement (34135 

) 



gene complement ( 35953 

) 

CDS complement (35953 

) 



MS PEMSAI WGAMGI FNGFGRLW 
ASLSDYIGRRVTVILLFLVSIIMTISLIFAHSSL 
I FMI SIATLMTCYGAGFSLI PPYL 
S DLFGAKELATLHGYI LTAWAIAALTGPMLLS I T 
VEWTHNYLLTLCVFIVLYILGLMV ALRLKK" 
35940 /gene="pepB" 

/note="SpyM3-1062" 
35940 /gene= n pepB" 

/note='*best blastp hit: 

gb | AAK34212 . 1 | (AE006576) putative 

oligopeptidase [Streptococcus 

pyogenes Ml GAS] " 

/ codon-start=l 

/ trans l-table=ll 

/product= "putative oligopeptidase" 

/protein-id="AAM79669.1" 

/db-xref="GI:21904799" 

/ translation="MTDNRSHLEEKYTWDLSTIF 

AT D K DW EAE VS D LAT E I DAAK D F S 

GHL LD S S AN LLT I TDT YLELARRVE KVYVYAHMK 

NDQDTTVAKYQEYQAKASGLYAKF 

SEVFSFYDPEVMALSQEDYQAFLAETPDLKRYHH 

FFDKLFQTRDHVLSQAEEELLAGA 

QEIFNGAEETFSILDNADIVFPWKNDKGEDVEL 

THGNFI SLMES KDRS I RQAAYEAM 

YSTYEQFQHTYAKTLQTNVKVQNYKARVHKYDSA 

RQAAMAAN F I P EAVYDT LLETVNK 

HLPLLHRYLKLRQEVLGLDDLKMYDVYTPLSETD 

LAI GYDEALEKAEKVLAVFGKDYA 

DRVH RAFT E RWI DVHVNKGKRS GAY S GGS Y DTNA 

FMLLNWQDTLDNLYTLVHETGHSL 

HSTFTRETQPYVYGDYSIFLAEIASTTNENIMTE 

ALLNEVQDEKERFAI LNHYLDGFR 

GTVFRQTQ FAEFEHAI HQADQKGEVLT S EYLNQL 

YADLNEKYYGLSKKDNHFIQYEWA 

RI PHFYYNYYVYQYATGFAAAS YLADKIVHGTQD 

DIDHYLAYLKSGNSDYPLEVIAKA 

GVDMAKGDYLEAAFKVFDERLTELEVLVSKGIHK 

S" 

36915 /gene="coiA" 

/note="SpyM3-1063" 
36915 /gene="coiA M 

/note="best non-GAS blastp hit: 
gb|AAK75099.1! (AE007401) 
competence protein CoiA 
[Streptococcus pneumoniae TIGR4 ] " 
/codon-start=l 
/transl-table=ll 
/product="putative competence 
protein" 

/protein-id="AAM7 9670. 1" 

/db-xref="GI: 21904 800" 

/ trans la tion="MTKILTALDGKNQLISLVTQ 

PISTKPPFRCPACKSPVRLRQGTI 

RRS H FAHVQLAHCQ FQAENES EEHLTLKAKLYT S 

LVRTEAVCIEKYLPELQQIADLWM 

NDKLALEIQCSPLPVERLKKRTKAYQEKGYPVRW 

LLGRKLWLNTHLTALQKQFLYFS S 

SLGFHLWELDAAANLLRLKYLIHEDLFGKVSYLT 



gene 
CDS 



KTISLDHNIMEMFRLPYQQEILYS 
YQKKMTVNLSKRIQRALLARHPKWLRRQEKAYLS 
GYNLLMLTTDAFYPQWRPVQSSSG 
FCQIEGNLRPYYESFKVYYKKEKDKKVQTLFSPK 
YYVKMDSNRK" 
,37877 /gene="SpyM3-1064" 



complement (37212. 
) 

complement (37212 . . 37877 /gene="SpyM3-1064 " 
) 



gene 



CDS 



complement ( 38 047 . 
) 

complement ( 38047 . 



gene 
CDS 



38953. . 39981 
38953. . 39981 



/note="best blastp hit: 
gb | AAL97996. 1 | (AE010060) putative 
16S pseudouridylate synthetase 
[Streptococcus pyogenes MGAS8232] " 
/ codon-start=l 
/ transl-table=ll 
/product="putative 16S 
pseudouridylate synthetase" 
/protein-id="AAM79671 . 1" 
/db-xref="GI: 21904 8 01" 
/ translation="MKKLIKAQGVWVDHMPARNG 
RQN VD P GLQ L I EVT GQRVT H P KH S 
YIILNKPSGWSAKKDTNYLTVIDQLAEEDKSPD 
LYPVGRLDRDTEGLVLLTDNGPLG 
FRMLDPSHHVSKTYLVTVNGLLAEDASDFFAAGI 
CFPTGEQCQPAQLTILKADTDQSQ 
ASLTISEGKFHQVKKMFLTYGLKVTSLKRTHFAG 
LELGHLASGEYRYLTASERQLIKT YLD" 
.38751 /gene="nagB" 

/note="SpyM3-1065" 
.38751 /gene="nagB" 

/note="best blastp hit: 

gb | AAL97997 . 1 | (AE010060) putative 

N-ace tylglucos amine- 6-phosphate 

isomerase [Streptococcus pyogenes 

MGAS8232] " 

/ codon-start=l 

/ transl-table=ll 

/product= "putative 

N-ace tylglucos amine- 6-phosphate 

isomerase" 

/protein-id="AAM79672 . 1" 

/db-xref="GI: 21904 802" 

/translation="MKIIRVQDQIEGGK!AFTLL 

KDSLAKGAKTLGLATGSSPISFYQ 

EMVKSPLDFSDLTSINLDEYVGLSVESDQSYDYF 

MRQNLFNAKPFKKNYLPNGLATDI 

EAEAKRYDQIIAEHPIDFQVLGIGRNGHIGFNEP 

GTS FEEETHWDLQESTI EANSRF 

FTSIEDVP KQAI SMGIAS IMKS KMI VLLAFGQEK 

ADAI KGMVFGP I T E D L PAS I LQ KH 

DHVIVIVDEAAASQLD" 

/gene="queA" 

/note="SpyM3-1066" 

/gene="queA" 

/note="best blastp hit: 

gbjAAL97998.1| (AE010060) putative 

S-adenosylmethionine-tRNA 

ribosyltransf erase- isomerase 

[Streptococcus pyogenes MGAS8232]" 

/ codon-start=l 

/transl-table=ll 



gene 
CDS 



39988. .41208 
39988. .41208 



gene 
CDS 



/product= "putative 
S-adenosylmethionine-tRNA 
ribosyltransf erase- is omerase" 
/protein-id="AAM79673 . 1" 
/db-xref="GI : 21904803" 
/ trans la tion-"MNTNDFDFELPEELIAQTPL 
EKRDSSKLLI I DHRQKTMVDSHFD 
HIIDQLNPGDALVMNNTRVLPARLYGEKPDTHGH 
VELLLLKNTQGDQWEVLAKPAKRL 
KVGSQVNFGDGHLKATI I DELEHGGRI VEFSYDG 
IFLEVLESLGEMPLPPYIHEKLED 
AERYQTVYAKENGSAAAPTAGLHFTTDLLKKIEA 
KGVHLVYLTLHVGLGT FRPVSVDN 
LDEHDMH S E FY S L S E EAAQTLRDVKQAGGRWAV 
GTTSIRTLETIGSKFQGDIQADSG 
WTNI FI KPGYQFKWDAFSTNFHLPKSTLVMLVS 
AFAGRDFVLEAYRHAVDEKYRFFS FGDAMFVN" 
/gene="SpyM3-1067" 
/gene="SpyM3-1067" 
/note="best blastp hit: 
gblAAK34217. 1| (AE006577) 
hypothetical protein 
[Streptococcus pyogenes Ml GAS] " 
/ codon-start=l 
/ transl-table=ll 
/product=" hypothetical protein" 
/protein-id="AAM79674 .1" 
/db-xref="GI: 21904 804" 
/ 1 rans 1 a t ion= "MKLLGKWLFFLMFLTFCVS F 
WQKDYQRIAFEKEHKLYQDLVAPF 
YQNYPKLRGLQLSEAIKLRHDLLDYVRKLDKDGW 
SYKAIQKGYLEQLAVRGNSYHFEQ 
LYSRIRLIGSPDFQKLWQQEEMAQTPQEAQKRLQ 
LLLTYLKMPDELTGQSKQTQQVLA 
QLSPKLSPTDPFWDQLSALIQACYWLEHIPYSR 
FNRKIHQLRYLI STQQTEWVRSHY 
GNKGKTDADALAKYLATLEDDDYALYESSRYHNK 
VAS I LDANGNHQAVYTDN I PQANY 
KILIHFHSEFILSESGQFLVALDPDNLTRNSIVN 
GSSFNYGNQNDDLHRLLDIDPILL 
FDPAFIEKAINSPDATFLVPDLEQQRDKHNPIYS 
RNGKSSKQLTRAAVKKFKKLIHHY 
QETRGDNKTSKTQH" 
complement (41322. .41912 /gene="SpyM3-1068 " 
) 

complement (41322 . .41912 /gene="SpyM3-1068 " 



/note="best non-GAS blastp hit: 

sp | Q59514 | BLA1-MORCA 

BETA- LACTAMASE BRO-1 PRECURSOR 

(PENICILLINASE), and 

gb|AAA92126.1| (U49269) 

beta-lactamase BRO-1 [Moraxella 

catarrhalis] " 

/codon-start=l 

/ transl-table=ll 

/product= "hypothetical protein" 

/protein-id="AAM79675 . 1" 

/db-xref ="GI : 21904 805" 

/ trans la tion="MTERFDITETDYEYDQEHHA 

YVAQ FN GAM SIP DMQ E Y S L VC SEN 

T PAYALAE RLGGMN KAYQLFDRYGKVS GAI TT I D 

RNGNKITTAYYLQVLDYLWQHQDK 



YKD I LYYI GES FPDLYYKT YLPHVKVYQKPGYVR 
EALNVGAIVCEES PYLIALYSSGL 
GGATQASEEVNGLGYVQLVQLTYVINEWHRVNHN 
MI" 

complement (41909. .42157 /gene="SpyM3-1069 " 

) 

complement (41909. .42157 /gene="SpyM3-1069 " 

) 

/note="best non-GAS blastp hit: 

db j | BAB72066 . 1 | (AB061776) 

proteinase [Lactobacillus 

helveticus] " 

/codon-start=l 

/transl-table=ll 

/product^ " hypothetical protein" 

/protein-id="AAM7 967 6. 1" 

/db-xref="GI:21904 8 06" 

/ translation="MDADLAQMDVLGLYYDDNHL 

SLWTVKAYLKEFGIGESQIAFSY 

KDLNSGRTAAMNDHQPMIAGSTYKLPLNMPWDK 

ANYP" 

complement (42142. .42369 /gene= n SpyM3-107 0 " 

) 

complement (42142. .42369 /gene="SpyM3-107 0 " 

) 

/note="best non-GAS blastp hit: 

gb | AAK83922 . 1 |AF4 01221-1 

(AF401221) interleukin 7 precursor 

[Macaca mulatta] " 

/codon-start=l 

/transl-table=ll 

/product= "hypothetical protein" 

/protein-id="AAM79677 .1" 

/db-xref="GI: 21904 807" 

/ translation="MLREKKTTIVGIILGMMIVT 

L L VGC L T G KKKG F P P KAG E RQQT A 

DLKMKKRLEKLFKNRYLKNLKRLSKLLWMQI " 

complement (42536. .43141 ./gene="sodM" 

) 

/note="SpyM3-1071" 
complement (42536. .43141 /gene-"sodM" 

) 

/note="best blastp hit: 

sp| P77957 | SODM-STRPY Superoxide 

dismutase [Mn] " 

/codon-start=l 

/transl-table=ll 

/product="superoxide dismutase 

[Mn] " 

/protein-id="AAM79678 .1" 
/db-xref="GI: 21904 808" 
/translation="MAIILPELPYAYDALEPQFD 
AETMT LH H D KHHAT YVAN TN AAL E 
KHPEIGENLEELLADVTKIPEDIRQALINNGGGH 
LNHALFWELLS PEKQDVTSDVAQA 
IDDAFGSFDAFKEQFTAAATGRFGSGWAWLWNK 
EGQLEITSTANQDTPISEGKKPIL 
ALDVWEHAYYLNYRNVRPNYI KAFFEI INWKKVS 
ELYQAAK" 

complement (43238. .44278 /gene="holA" 
) 

/note="SpyM3-1072" 
complement (43238 . .44278 /gene="holA" 



/note="best blastp hit: 
gb|AAF98346.1! (AF280762) DNA 
polymerase III delta subunit 
[Streptococcus pyogenes], and 
gb | AAK34222.il (AE006577) DNA 
polymerase III delta subunit 
[Streptococcus pyogenes Ml GAS]" 
/codon-start=l 
/transl-table=ll 

/product="DNA polymerase III delta 
subunit" 

/protein-id="AAM7 967 9 . 1" 

/db-xref="GI: 219048 09" 

/ translation="MIAIEKIEKLSKENLGLITL 

VTGDDIGQYSQLKSRLMEQIAFDK 

D D LAY S Y FDMS EAAYQDAEMDLVS LP FFAEQKW 

I FDHLLDITTNKKSFLKEKDLKAF 

EAYLENPLETTRLI I FAPGKLDSKRRLVKLLKRD 

ALVLEASPLKEAELRTYFQKYSHQ 

LGLGFESGAFEQLLLKSNDDFSQIMKNMAFLKAY 

KKTGNI SLTDI EQAI PKSLQDNI F 

DLTRLVLRGKIDAARDLIHDLRLSGEDDIKLIAI 

MLGQFRLFLQLTILARDVKNEQQL 

VISLSDI LGRRVNP YQVKYALKDS RTLS LAFLTG 

AVKTLIETDYQIKTGLYEKSYLVD 

IALLKIMTHSQK" 

gene complement ( 4 4 34 9 .. 4 6592 /gene="comEC" 

) 

/note= ,, SpyM3-1073" 
CDS complement (44349 .. 46592 /gene= ,, comEC" 

) 

/note-"best blastp hit: 

gb | AAL98005 . 1 | (AE010061) putative 

competence protein [Streptococcus 

pyogenes MGAS8232]" 

/codon-start=l 

/transl-table=ll 

/product="putative competence 

protein" 

/protein-id="AAM79680. 1" 

/db-xref="GI: 219048 10" 

/ trans la tion="MTFSWTKLVPLSKIQFAFLI 

LVLFYQIHSPSWLTFLLSLSLICL 

LVKRLSKKEFLGVFAILSFCALFLLYQKQQLVQK 

LEIQPVQITSVALVPDSIRINGDQ 

LAVLGRHGKHSYQLFYRLKSQAEAQLFKKEHRWL 

VMHAKVT L E KAEEVRN FKGFN YQT 

FLAYQGIYRIGKVEQIEQLEVISPESICDYLSSL 

RRRAIVHCQQHFPRRMSHYLTGLL 

FGYLDKSFGEMTDYYSQLGIIHLFALSGMQVGFF 

LTCFRRVLLLLAVPLEWIKWIELP 

FACFYAALTGYSISVIRSLVQSQLRHLGIKGLDN 

LACT FLLVFLWDAH FLMTVGGVLT 

FS YAFLLT WT VEE L S GAKRQLVQVLT ISLGILP 

FLLFYFSSFNPMSMVLTALLSYLF 

DLFILPLLCLVFCLSPLVTVSICNHLFILLEKVI 

QFLGNTFNSSLVFGSPTSWHLLIL 

VI S FAI FY D Y RQ VRQ RVI T C G L VI ALT LL S VK Y P 

LINEVTFIDIGQGDSILVREWTGK 

NLLIDVGGRPFFSSKEHWRRGHHVANAQKTLIPY 

LKSRGIHTIDQLLVTHADTDHMGD 

IEWAKAIRIKEILTSQGSLSHPSFVRRLRRLKY 



gene 



CDS 



complement { 4 6573 , 
) 

complement ( 4 6573 . 



gene 
CDS 



compl ement (47435. 
) 

complement (4 7435 . 
) 



gene 
CDS 



48215. . 49069 
48215. . 49069 



HVRVLAAGDQLPIMGSVLQVLYPW 
QLGDGKNNDS LVLYGRLLNRT FLFTGDLEKEGEN 
EIIKRYPQLRVDYLKAGHHGSNTS 
S S AAFL DH I Q P KVA F I S AG KNN R YQH P H RET LAR 
LEDRQITYYRTDTQGAIRLTGWTS WHLETVR" 
.47235 /gene^'comEA" 

/note="SpyM3-1074" 
,47235 /gene="comEA" 

/note="best blastp hit: 

gb IAAK34224 . 1 | (AE006577) putative 

competence protein [Streptococcus 

pyogenes Ml GAS] , and 

gb | AAL98006 . 1 | (AE010061) putative 

competence protein [Streptococcus 

pyogenes MGAS8232] " 

/codon-start=l 

/transl- table=ll 

/product="putative competence 

protein" 

/protein-id="AAM7 9681. 1" 
/db-xref="GI: 21904 811" 
/ trans la tion="MLDELLIKGKSFLRERYFLP 
YLISLLLGLFLILSFSFLFWGNRQ 
S KAAVPALRE I S P VKQQVS EEKKE IQEDNSI LVD 
LKGAVQKEGVYKLTAS S RVRDVI E 
LAGGLTSEADKHAINFAEKLTDEQWYVPKQGEE 
I S VL P RS LVS GKKETAS KDQ S KVH 
INKASLEELQHI PGI GAKRAQDI I DMRDKLGGFK 
ALEDLRQVSGIGEKTLEKLKDDIF LD" 
.48175 /gene="SpyM3-1075" 

.48175 /gene="SpyM3-1075" 

/note="best blastp hit: 

gb | AAK34225 . 1 | (AE006578) putative 

l-acylglycerol-3-phosphate 

0- acyltransf erase [Streptococcus 
pyogenes Ml GAS] " 
/codon-start=l 
/transl-table=ll 
/product="putative 

1- acylglycerol-3-phosphate 
O-acyltransf erase" 
/protein-id="AAM79682 .1" 
/db-xref="GI: 21904 812" 

/ translation="MFYAYLRGLWFLLWWNGN 

AHYHHEEKMLDASENYILVAPHRT 

FWD P VYMAFAAR PKQFI FMAKKEL FTN RL FAWWI 

KMCGAFPIDRDKPSPDAIRYPVNM 

LKKSNRSLLMFPSGSRHSQEVKGGVAVIAKMAKV 

KIMPAAYQGPMSVKGLLAGERVDM 

T FGN P I DVS DI KRMNDEGI AEVANRI QAEFDRMD 

DELAPFQPGKARNPLTYLYRLPLG 

LVLVW-LLLTMLFSYIAS FVWNPDKHRH" 

/gene="SpyM3-1076" 

/gene="SpyM3-1076" 

/note="best non-GAS blastp hit: 

gblAAK75624. 1| (AE00744 8) 

conserved hypothetical protein 

[Streptococcus pneumoniae TIGR4]" 

/codon-start=l 



\ 



/ trans 1- table=ll 

/product= "conserved hypothetical 
protein" 

/protein-id="AAM7 9683. 1" 
/db-xref-"GI: 21904813" 
/trans la tion="MKVDFSKVKITLQTFTSSLF 
YVKITGMIKAILKEGERIDQLFSS 
DVGIIQNKDVFSYSIDSVLLSRFPKMPSKGLIVD 
L C S GN GAVG L FAS T RT KAAI VE VE 
LQKRLADMGQRS IQLNQLEDQVTMI CDDLKNLLN 
HVPRSGVDLMLCNPPYFKSHESSK 
KNVSEHYLLARHEVTTNLEEICQVARHALKSNGR 
LAMVHRP D RFL E I I D S L RAN GLAP 
KRVQFVYPKLGKSANMLLIEAIKDGSIEGMTILP 
PLWHKENGEYTDHIFEIYFGAAS KGKPNHDH" 
gene 49059.. 49337 /gene="SpyM3-1077" 

CDS 49059.. 49337 /gene="SpyM3-1077" 

/note="best non-GAS blastp hit: 
gb | AAL00194 . 1 | (AE008508) 
Conserved hypothetical protein 
[Streptococcus pneumoniae R6] " 
/ codon-start=l 
/transl-table=ll 

/product=" conserved hypothetical 
protein" 

/protein-id="AAM79684 .1" 
/db-xref="GI: 21904814" 
/ trans la tion="MTTKKAYMYVLECVDKTLYT 
GYTTDLKKRLATHNAGKGAKYTRY 
RLPVSLLYYEVFDSKEAAMSAEALFKKRKTRSQK 
LAYIATHQKEKKNH " 
gene complement (49361 .. 51361 /gene="kup" 

) 

/note="SpyM3-1078" 
CDS complement (49361 .. 51361 /gene= n kup" 

) 

/note="best blastp hit: 

gb|AAK3422 8. 1| (AE006578) putative 

cation (K+) transport protein 

[Streptococcus pyogenes Ml GAS] " 

/ codon-start=l 

/transl-table=ll 

/product= "putative 

cation/potassium uptake protein" 

/protein-id="AAM79685. 1" 

/db-xref="GI: 21904815" 

/ trans la tion="MSDSHLTAFDKASKAGFIIA 

LGIVYGDIGTSPLYTMQSLVENQG 

GVNQVS ES FI LGS I S LI I WTLT LI TT I KYVL I AL 

KADNHHEGGIFSLFTLVRKMSPWL 

I VPAMI GGAT L L S DGALT PAVT VT S AI EGL KAVP 

GLSHI YQNQTNVIITTLVILIVLF 

GIQRFGTGFIGKIFGPVMFIWFSFLGVSGFFNML 

GHLEI FKAINPYYALHLLFSPENH 

RGIFILGSI FLATTGAEALYSDLGHVGRGNIYVS 

W P FVKMC I VL S YC GQAAW I LAN KH 

S G I ELN P FFAS VP S Q L RVYLVS LAT LAAI I AS QA 

LI SGS FTLVSEAMRLKI FPLFRVT 

YPGANLGQLYIPVINWILFAVTSCTVLAFRTSAH 

MEAAYGLAITITMLMTTILLKYYL 

I KKGTRPI LAHLVMAFFALVEFI FFLASAI KFMH 

GGYAWI LALAI VFVMFIWHAGTR 

IVFKYVKSLNLNDYKEQIKQLRDDVCFDLYQTNV 



VYLSNRMQDHMI DRS I LYSI LDKR 

P K RAQVYW FVN VQ VT D E P YT AK Y KVDMMGT D YMV 

RVNLYLGFRMPQTVPRYLRTIVQD 

LMESGRLPKQEQEYTITPGRDVGDFRFVLIEERV 

SNARQLSNFERFIMQTKASIKHVT 

ASPMRWFGLQYSEVTLEWPLILSDILKLPIKEL 

VPVEDSEA" 



SEQUENCE (SEQ) : 

1 tgatacaact gggttagttt tattaaagct tgttctaatg agtttgagaa catttagtct 
61 ttcaaggtat tataaactgt agcattttta aatatcagaa aaagagaatc tttcgattct 
121 cttgtttcat ttgctagaac aaatagcaac taattttctt tgcactttga acttacaact 
181 aacgcacctg tacttaccat tattgcaagc gcagcagctg taaagaatgg gttagactct 
241 tcaccagttg taggaagggt attaacgttt tgtctttctt cttttttaac tacaggtgtt 
301 gtatctttag ttttcttaac atctaaagcg gttggagttg ctgctttttc ccaggcgtca 
361 ctagcagcgg tatctgcttt aacaactgaa gcttcttctg attgtacagc gtctgtttga 
421 tccgccaatg cttctaaggc atcactagca gcgttatccg ctttaacaac cgcagcttct 
481 tctgattgta aagcgtctgt ttgatccgcc aatgcttcta aggcatcact agcagcggta 
541 tctgctttaa caaccgcagc ttcttctgat tgtaaagcgt ctgtttgatc cgccaatgct 
601 tctaaggcgt cactagcagc ggtatctgct ttaacaactg aagcttcttc tgattgtaca 
661 gcgtctgttt gatccgccaa tgcttctaag gcgtcactag cagcgttatc cgctttaaca 
721 accgcagctt cttctgattg taaagcgtct gtttgatccg ccaatgcttc taaggcgtca 
781 ctagcagcgg tatctgattg aactactgca gcttcttctg attgtaaagc gtctgcttga 
841 tccgctaatg cttctaaggc atctgaactt gctgcttcta tagctgtcgt agcttcttta 
901 tcctcaatag cttgtttttt taattcatca atggctcttt cttcattacg taatgccagt 
961 ttttctggag cattgccaag aagattagtt aaggttctgc catttggaat aattcgaggc 
1021 tgttcgatag gtgagtcaac agcagatact gttgaaccga ctaatactga tgctgacacc 
1081 gcaactaatc caaaagctga tctacgcaaa aagtatttca cttttatttc ttttcccatt 
1141 gtttctcctt ttttattttt atatgcatta gcatattaaa ttaccgataa tttggaaatt 
1201 ataattaata attccatctt ttattataca gattaattgc ataaaatcaa gtttattatc 
1261 taatttatat attattttta aaaaaattaa taaaataaga ttttaaggag tgtttattta 
1321 tcactttact accgtcaact cattatttta gcattaaaat taataatatt agttagtgat 
1381 atcattttta tattttttat gacagttaaa aagccataaa atgcaacaaa gtatgcacct 
1441 aagtattatt agcctaagca catgtaatat aaaaaagaga agcgttagct tctctttagt 
1501 cttcgattaa ttgaatatct gcccctagtg ctgttaattt tgcaatgata ctagcatagc 
1561 cacgtaagat aaattcaata ttagtaattt ctgtcttgcc ttcagccatt agaccagcag 
1621 tcactagagc cgctccggca cgtaaatcag tggctttgac ctgagctcct gtcaggcgag 
1681 acggcccttg ataaacaatc tgaccaccaa taactgagat atctgctccc atgcgcatca 
1741 actctggcac atggttaatg cgcttttcat atatagtgtc aataatcgtt ccacgaccat 
1801 ctgcttttaa caacaagggc gttaatggct gttgcaaatc agtggcaaag ccagggtaag 
1861 gagatgtttt aattgtaata gccttgaggg attcttgctt ttcaacaaag atagcatcct 
1921 cttctaccgt catacggaca cccatttctt ctaacttagc aatgaaactc tctaaatgct 
1981 cataaagaac attagtgatc ttaacacctt ttccaatagc tgccgccaaa gcgatataag 
2041 tccctgcttc aatacgatca ggaataactt ggtgtctagt accatgcaat ttctgaacac 
2101 cttgtatcgt aataatatct gtacctgctc cacgaatatg cgcacccatg ttattcaaaa 
2161 gagtagccac atcaataatc tctggctcgc gtgcagcgtt ttcaataacc gttttacctt 
2221 gagcttttgt tgccgcaacc atagtattaa ttgtagcacc gacactaacg gtgtccatat 
2281 agatatgagc gccatgaatt ttttgaccat ttgtcgataa attcatattt tcaccctcat 
2341 aagacacttc aactcccata gcctcgaagg ccttcaaatg caagtcaatt ggtcttggtc 
2401 ctaaatcgca accaccaggt aagccaacaa ctgcttgtcc aaaacgacct aaaagactac 
2461 cgtagaaata ataggaagct cgaagactat taatctttcc gtaaggcatc gggatgtctt 
2521 gcacccctct agggtcaatt tctaaagtat caccatgata gtttactgtt gctcccataa 
2581 gctccatgat ttcaatcaga ctatctacat cactaatagc aggtacacca tcaagaatca 
2641 caatatcatc ggctaagatg attgctggaa taagcgcaac aacactgttt tttgcccctg 
2701 aaactgccac ttctccagat aaggcttttc cgccattaat aataatttta cgcatacatt 
2761 caaaactttc ttatactaga attcaacctt ttcattttat cataaatcat gaagcctgac 
2821 aattattgac gtcttaattt ttaatcatcc cttttaaagg cttatttaat aacaaaaaag 
2881 cagagtaaga ttttttcact cactctactt ttttaataaa gttgtcgttt ataatactgt 
2941 ttttacagct tctactaaag catcaacctt atttaaatgc tcccatggca aatcaatatc 
3001 tgttctcccc atgtgaccat aggcagctgt ttgtttgtaa atcgggcgtt ttaaatcaag 
3061 catttgaata atgcctgctg gccgtaaatc aaagacttga cgaacagcag cttctaaaac 
3121 agcttcagga accgttgaag ttccaaatgt atccacgcga acagacacag gctgagccac 
3181 cccaatcgca taagctagtt ggacttcagc tttcgtcgca agacctgctg ccacaaggtt 



3241 tttagcaata taacgagcag cgtaagaagc cgaacggtcc acttttgtcg catcttttcc 

3301 tgaaaaagca ccgccaccat gacgtgaata gcctccatag gtatccacaa taatcttacg 

3361 tccggtcaat ccagagtctc cttgcggacc tccaataaca aaacgtcctg ttggattaat 

3421 gaagaacttt gtgtcatcat ctaaataatc tgctggaatt acagccttga tcactttttc 

3481 aatcacatcc tgacgaattt ggtcattagt agcttctgga tcgtgctgag tagaaataac 

3541 gactgtatcc acacgaacag gtttatcgtg ttcatcgtac tcaactgtca cttgagattt 

3601 agcatctgga cgtagataac taatctcacc tgacttacgt aattccgcca agcgacgcac 

3661 taattggtga gataaggaaa ttggtaaagg catcaattct ggtgtttcat tgatggcaaa 

3721 accaaacatg agcccttggt cacccgctcc aatatggcta aggtcatcag tatcaccttc 

3781 tctgctttcg agagcttcat taaccccctg agcgatatct ccagattgtt ctacaagtga 

3841 tggatgtact cccactgatt ctgctgaaaa gccatattct gcttctgtat aaccaatttc 

3901 tgcaatggtg tcgcggacca cacggttaat atcaatgtat gctgttgttg agatttctcc 

3961 aaaaacatga acagaacctg tgtaaacaca agtttctgca gccacatggg cttctggatc 

4021 ttctgctaaa atggcatcta aaatagcatc tgaaatttgg tctgcaatct tatctggatg 

4081 cccttcagat acggactcag acgtgaaaag tttacgttct gacataaaaa tgtcccccct 

4141 aatatgttga ttcttccttt ttcagtcaca ttgaccacaa agcaagaagt tgcctacccc 

4201 tttcttccta gctgattgag caagtcaagt ggccaaaacc aacttagcta atcagttacg 

4261 gttttactag taaggcaact agctagtcca cctagtggct agcgtccatt aaccagacaa 

4321 agaatgtctg acaatagcgt tgagttacaa agaatccggt ctccttgttg agaggatgtc 

4381 accacaaaat aagccttaga cgaagtaatt tagctaaagg gagaacgact gttccccaaa 

4441 tgaagtcaac aacgtctcaa aaacatttcg ttcaacagac cgtcttatcg ggactcaata 

4501 acaatctatt ataacatgtt ttagccattt aggtgccatt cttttcactc attatcctat 

4561 ttatttcaaa aaaacctcaa ggttattctt gaggttttct tgatagtcaa caatggtgtc 

4621 attaggacga ttcagttgga taaggttatt cttagattag tttagtgagc atggttttgc 

4681 tcatctttag cttcattttc atcctcatgt tcatggtcgt gatcatcttt gtctctgtgc 

4741 tcgtgagcat gaccctcttc atcttcatag gcatgattat ggttgtagtc atgtgattcc 

4801 gatgcttctt gagcactttc tttcgcatta gtagccatag ctgctttttc ttcagctgtt 

4861 ccattaccta ccatagaacc ttcgtaaacc gctgggaagt ttttcgcaat ggcttctgga 

4921 atatgttgct cgttcaattt aaggtctgcc aatgggatat tgttatgact aatatcaatg 

4981 ttagtaactg tcttattggg tttagatagg ttaacatttg ttaattggtt tttagacacg 

5041 cttaaaatgt caagtgctgt aaaattatta acaccttcta gagaagtcaa ctggttgcct 

5101 gtcacatcca agaaagtaag tgacccttgc ttgtctttaa gcacaagcga tttaatttgg 

5161 ttaccttctg cttctactct gacaataacg ctacttgctt caataccttc aagagattgc 

5221 aattgcgcac ggttaataga taggctagat agattaggat tatttttcaa gaaatccaaa 

5281 tgagaaacct tggtatcatt gaccattaac gtttctaatt tgggtgcttg aagtgttgct 

5341 aagtcaacat cagcatttct tgataaatca acaaccgtca atgattcttt atgagaaaca 

5401 gggcttaaat ctgtaatctg attattatca atgtgcaatt cttgcaattg atgtaacgat 

5461 gccagtgggc ttaaatcaga aatcttatta ttactcaata cgaggaattt gagatttggt 

5521 aattgaccaa gcgacctaat atcttcaata ccattatcag cagccgctac tagagttaag 

5581 tttttatatt tgctcaagaa actaatatct ttgagattgt tttgtgaaat atcaatgcct 

5641 tctaactgtg gcatattatc caaaaatcta taatcagtca cccctgtttt tgtcattaac 

5701 aactgtttca attttttaaa ttgcaaaaca ggtgagatat ctttgattgg tgtaaagcca 

5761 attcctaaag tttctaagtt gggtaacagt gaaagtcctt tacgttgcaa aggatcttta 

5821 cggctgccca agtcaagttt gataaccgtt gctaaccatt ctttcatcat attcggatct 

5881 ttttcatttg atgggaatgg ggttggagca tcgtgagtgc gaacgatatc caaaatcact 

5941 tcttcatcaa accctaaggc acgcaaggta tccattccaa acttatgttt ttccaattca 

6001 cgggcatgct caatagcatg tggatctgga atgtcttttc cgatttcaat atcagataac 

6061 atcaatacgt gtgcgtggtc atggtgaggg tattccaaac caagtttacc gtcttgtgtt 

6121 tccacacgtt taatagttga tggatcaatc cccaattttt ctgccaaata agctaatttt 

6181 tcttggtatt ccttttcacg ttcagatagc tctggtgtgt gatgggtttc tgctggcttt 

6241 tctgcttttt tagcgggatc gtattgatct gccacatgtg cccagccacc ctgacgaagg 

6301 tccgcaaaag aaataggatg taagtgacca tcgtggtcca ctaaaatatt gtcttttgtt 

6361 accccaacaa taccttgacc gttaaattga aaaccatctg aggttgggaa atgcaagcct 

6421 ggaataccat tagctgtagc tgttgaaaca gggctactgg tttgtggcag gcgagtagca 

6481 acctgtttag cttgtgcctg tgtctgacct gataagcttg acttcaaaat ataatggaag 

6541 tgatcatcgt ggcgaaccgt gtagcctaaa gcatcttcag ccacaatatc cgctgggtta 

6601 aattcataat ggtgatgagg atctgctact ttagaagtcc cttgactagc tgcttgctga 

6661 gcaacagctg gcttagctaa acttgctcct tttggaataa ggtattcaaa tggacttccc 

6721 tttaaatcgg cataaaaaat aaaatgcgaa tgaccatcat ggtcaacaac gattccctga 

6781 tctgtttttg ataagatttt tgagtctttg gttaaaataa acccatcatc tgtaggaaaa 

6841 tcgacacccg ccacaccttt gtgagtcttg tttgtctttt tgcttttttt aatcggttta 

6901 attttgtttg acgtcattcc cttacgtgat tgtttcgttt taatgggata tgtaccatta 

6961 cctcgtgatt gacaagctat caaagtcaac tgagatgata acaatagacc aactaaaata 



7021 ataacttttt tcgttttcat tcaaccctcc tttttattta actggttaag tatatcacat 

7081 cacttgtttt tcctcaagct ctttttagga taactattag ttgttgacga gttggagctc 

7141 tgaagcttca acaaacaata gtttctgttg ttagtagtat tacacaaaaa aactaacttt 

7201 tcttttcctt tgaaaataag atcttttata atatactata catatgaaaa catcagaaaa 

7261 aatttatcaa ttactgtcac aaaccgatga cttcgtcagt ggggaatatc tagcagatca 

7321 actcagtatc tctcgtacat ccgtttggaa atccatcaaa agtctcgaaa atcaggggat 

7381 tcaaattgat tctttaaaac acaagggcta ccgcatggta caaggtgata ttttattacc 

7441 caaaaccatt agccaagggc ttgggatgcc agtcacctat acccctcaca gccaatctac 

7501 ccaattagat gccaaacaag gaatcgaagc tcataacagc gctccaaggc tttacctagc 

7561 tcctagccaa gaagctgcca aaggacgcct cgatcggcaa tttttttcag ctagcaccgg 

7621 tggtatttac atgtccatgt acctaaaacc caatgtccct tatgctgata tgcctcctta 

7681 tacgatgatg gttgcttcca gtattgtcaa agctatctcg cgattaacag gcattgatac 

7741 agaaatcaaa tgggtaaacg acatctatct aggtaaccat aaagttgcag ggattctgac 

7801 agaagccatt acttctgttg aaactggttt aatcaccgat gtcattattg gggttggtct 

7861 caactttttt gtcaccgact tcccagaagc gattgctcaa aaggcaggtt ctctctttac 

7921 cgaaaaaccg actatcacgc gcaatgacct tatcattgac atctggaaat tattcttatc 

7981 tattcctgtc aaggaccatg tcaaagttta caaagaaaaa tcacttgttc ttaataaaca 

8041 agtgaccttt atagaaaata gtcaagaaaa acgtgctatc gcgattgatc tcacagatca 

8101 aggacacctc attgtacagt ttgaaaatgg tgaccttcaa accttgcgaa gcggtgaaat 

8161 cagtctttct tcttgggaga attagccgtt tttaaaatgg ttttagtcaa ttggttaatg 

8221 gtatgcactc ttcttaaatc cctaaagagc aacaagcccc aaaataaggc gaagagataa 

8281 tttccagaga gcaacaggtc attaaaaaaa taggtttcaa aggcacatac aaaggccata 

8341 aaaagaaatt gtcgaatagt catagcttta ttataacaaa aaaatactgt actatgaaaa 

8401 aaagtaacga gataaaacgt gggtaagggc aaaaccttac ccacgtttta gtcgtcaata 

8461 gtatttattt tatcgagcaa aaaatcaaac ccttctggaa tatcaagcgc tacttcttgt 

8521 tcttcttgaa cactgtcttt ttgcgatttc atttgctgag caaattcctt acgaatatgc 

8581 tgaaaatctg tccttggtac tgccagaata ttgggagaaa aaccagcagc tttactcata 

8641 atgttaccaa acatatcatt aagattattt cggctcatga cttgttctgc attaaaggca 

8701 gcctcgaaag ccaaaatcgc attctcacta tttgctaaga caggctcaga gcccatcaat 

8761 aaggctctgt cttgggcaga aatgttatct agaatttcat tccaagcatt ttttagagca 

8821 tctagatatt gtcgagattg ttggctattt cgaaccgttt cttccatgat tttcaaaatg 

8881 gtaacccgat caaccctgta gcttgcggtt ttaggtttcg ttttatcaga tcttgccagt 

8941 gaatcaggac gcgattggag ctgcgacaac tgttgtttaa gttgtgccaa ctcatttttg 

9001 agcgtttcaa tctctgagat taactctcct gacaagtttg cttgggacaa aatctgctct 

9061 ttctgagcta attggatggt catcatttcg gcataaatcc gaggatgggt tccctttttg 

9121 atttcagaga gatgactagt aacaactgtt atcatttgga atatacgatc tatcgagaga 

9181 gacaaattgg tatcaaaaac agctgactga cgctgattgt cgccgccagc tttaaccacc 

9241 aataaatcac gcagataggt caataaatct gtcgcaaagc ggctcatgct cttcccacta 

9301 tcataaatgg tctctaaggc tgccagagct tgcgtagcct gttcttggga gacatatcga 

9361 acatagtcac ccagagcaag catggaaata gaacctgtaa tttcttcggc aattgcaatg 

9421 gtgacctgat tatctggtga caagctcaaa gcctgatcta aaatagataa agcatcacgc 

9481 atgcctcctt ctgctcgcct tgcaatgaga tttaaagcat ccacctcata ggcaatacct 

9541 tctttgtcca aaacccaggc taaatgctct cgaatagctt tttgcttaat agctttgaat 

9601 tcaaagcgtt gcacacgaga taaaatagtg gctggaattt tatgcaattc cgttgttgcc 

9661 aagataaaga caacattttc tgtcggttct tccaaagttt tcaaaagcgc attaaaagcc 

9721 cctgttgata acatgtgaac ctcatcaata atataaacct tataagtcgc acgacttggc 

9781 gcataggttg atttgtctcg aatgtcacga atttcatcaa caccattatt cgaggcagca 

9841 tcaatttcaa tcacatcttc caagcttcca ttcgtgatat ctcggcaaat atcgcattga 

9901 ttacagggtt caccatcgac ttggttagga caattcatgg cctttgcaaa aatctttgcc 

9961 gcacttgttt tcccagtccc tctaggacct gaaaaaagat aagcatggct aatcttgcca 

10021 gattcaactg cctgctttaa agttgtggaa ataaccgatt gtcccaccat ttcgtcaaac 

10081 gtttggctcc ggtatttccg ataaagagct tgatacatca gtttttaact ccaaacatgt 

10141 taaaggtaaa cgtggtcttt tcaagaaata ggtccacaaa ggcctctaag tattcttgat 

10201 caacctcatc ataatcagct acaaggctag aatccaagtc cagcacccca atcaaatggc 

10261 . cttctttcac cataggcaca acaatttcac tcatggctgc cgcatcacag gaaatatagt 

10321 tggcatgctg cttcacatca tttataataa tggttcgacg agactgagct gattcgccac 

10381 aaacaccttt accaagcttg atatggacgc aagaaaccct accttgaaaa gggccaagaa 

10441 ttaattcctg cccatcaaaa aggtaaaatc ccgcaaaaac agaattgggt agtgtcatgt 

10501 ttaacagggc gctggcattt gacaaattag ccaaagcatt tgattcattc gcaaacagct 

10561 cttttgcctg tgctatcatt agttggtatt gctcaatttt tttagactta ttcatacctt 

10621 ttattatagc atatctgggt ctattcgagt attttttacg actacctttc gcttcagtca 

10681 atttttaaaa tggtttttga ggttgtttat gatataattt tcaatattat taatatcatc 

10741 ttaatattag gaggttttcg tgaaacaaat cactcaacag aaatggttac gatacggtct 



10801 ttttattgct ttagttttaa atggtattga acttgaattg ttaggactga cagctaacaa 
10861 cctttccttt aaagaagctt ttgctctaat actaaccatt agtctattag gcatttactt 
10921 aattccattt gcagcagcta ttttttattt aagtaaaaaa tttcatatga acctgaatgt 
10981 tattattgtt agctgtctta gcggacttta tatttcaggt tttttagctt cttgtgggaa 
11041 ccatctcgta ggacaatttt ggtcatacat catcccttct aaagacgctt taaagctttg 
11101 gggagatgct ttaactgccc ctattgtcga agagcccatt aaggcttctt cggctatttt 
11161 agtaattact ttatttccta gacttactct taaagaaaaa ttagttgttg ctttactttc 
11221 tggcatgggc tttcaactag cagaagatat ccgttatttg attcaagcaa aatctataga 
11281 tagtctcgta ccgactgcta ttgaacgtat tagcactgct gtgacttcac attgggtaca 
11341 tacagctatt tttaccattg gagcatactt attattaaag ggttctaacc ttttttcaaa 
11401 acagcaacaa attttctggt tattaagtcc tctggtgcta catttcatct ggaactctcc 
11461 tctaacaagc attcctggca tgacagtttt actaggaaca ttaatccttt taatctttgg 
11521 tgatcttttt caaaaaatca acacccttga cgatgatctg cttttttaaa ctataaaaga 
11581 gccttgacta aataatactg attaagggtc ttttaagtga ctcacttcat aaagatataa 
11641 gttactagta atgtcaacaa aatactagta taccaagtga tgacaaagta ccactttctg 
11701 gttttatggt ggtacttttt agctgcaagt aatgctccaa aacctccaaa caaaactgtt 
11761 atcactaata agtttctttc actaatacgc cgtttctttt ttatggcttt tcttttatca 
11821 aaggcatata tgacaaacac gagttcattc caaacaaata gtaatccaag ccaaattaat 
11881 aacatttcta ttttatgatc cctttctcta tgaagagcac aacaataaaa gagcagattt 
11941 aaataatcta ctcagccact tccactatac ttctccaaga atactcgcaa ttttactatt 
12001 aataacatca atagcaacga cattactaac tccctctgga ataacaatat cagcatagcg 
12061 tttacttggc tcaataaact gatgatacat aggctttacc acgcttgtgt actgatcaat 
12121 aatactttct aagcttctgc cacgttccat catgtcacgc ttaatacgac gaataatacg 
12181 aatatcgtca tctgtgtcta caaagagctt gatatccatc aaatctcgca aacgctcatc 
12241 ttctaggaca agaatacctt caacaataat aacatcctga ggatcctgac gaaaggtcgt 
12301 attactgcgg gtatgctttt tgtaatcata gataggaata tctacaggtc taccagctaa 
12361 taattctttt agttgctgaa tcataaaatc tgtatcaaaa gctagaggat ggtcataatt 
12421 ggttttgacc ctttcttcaa aactcatgtg agactgatct ttatagtaag aatcgtgttg 
12481 aatcatcgca atacgagcat ttggaaaact gtccaaaata gcgcgtgaca cacttgtttt 
12541 accgccacct gaaccaccag ttacaccaat aataatcggt tttttaagca ttttaaactc 
12601 caaatctaaa aagtctttct cactatttta ccaaaattga gactataatg ctataatgaa 
12661 tatagaaaca atagtaaaag gaagacgcat gatcactaaa tttccccctc aatggcaaga 
12721 aaaacttgac caagttgcat ttacccattt aacgccaatc caagaacagg cctttcaacc 
12781 tattgttgat ggtaaaaatt tccttggtat tagccctact gggacgggca agaccttagc 
12841 ttatgtcttt cctagtctat tggcactgac gcctaaaaag tcccaacaac tactcatttt 
12901 agcccctaat accgaattag ctggccaaat ttttgaagtc acaaaggatt gggcacagcc 
12961 actaggctta acggcacaac tctttatttc tggaaccagt caaaaacgtc aaatcgaacg 
13021 cctcaaaaaa ggtcctgaaa tcctgattgg gacccctgga cgcatttttg aactgattaa 
13081 attgaaaaaa atcaagatga tgtctgtcaa caccattgtt ttagatgaat atgacgaact 
13141 attaggtgat tcccaatatg attttgttca aaaaattagc cactatgttc ctcgagatca 
13201 tcaaatggta tacatgagtg ctactaataa ggtggatcaa acttccttag ctccaaatac 
13261 attctgcatc gatctttcag agcaaaccaa cgatgctatt cagcattttt acctcatggt 
13321 tgacaagcgc gaacgtaccg atttattacg aaaatttgct aatattcctc attttagagc 
13381 tttagtcttt ttcaacagtt tatctgattt gggtgctacg gaagaacgtc tccaatataa 
13441 tggagctgct gcggtttcct tagcgagtga catcaatgtc aaattccgta aaaccattct 
13501 cgaaaaattc aaatcccacc aactctcctt attgttagct acggatcttg ttgctcgggg 
13561 cattgatatt gataatcttg actatgtcat tcattttgat gttgctcgtg ataaggaaaa 
13621 ttacactcac agagctggac gaaccggccg tatgggaaaa tctggtatcg ttattacctt 
13681 tgttagccac cctgaagacc tcaaaaaatt gaaaaaattt gctaaagtct ctgaaacctc 
13741 cctcaaaaat caacaacttc atttcatcaa ctagttgtta aaaaacaaaa cttaatcaag 
13801 ggctactaaa aacaacaatc caattacttc aaagtaattg gattgtttag tatatcaatt 
13861 ctaaagaaac ataacgatat tacttactga tgcgcataga gttctgatac agtcacacat 
13921 tcgtatcctt ctgcttttag atattccata actgtcggca aagcattgat agttgtttga 
13981 tgaatatcat gcattaaaac aactcctccc ggttgcaatt ggtttttgac attagtcata 
14041 atgccatcag tgctatgatt ttcccaatct cttgtatcaa ccgtccaaag catttgtgtt 
14101 aatcctgagg attgctgaac agttgcattt gtagctccgt atggagggcg taaatagcga 
14161 ggtttcttgc cacaagcttt ttcaatagcc tggttcgtca tattaacttg atgttgaatc 
14221 tcgctgactg aaagattagt cagattggga tgatcccaag tatgattagc aatttcatgg 
14281 ccagcgtcgc taacacgttt agtaaggttt tcattattca caacttttga acctatcata 
14341 aagaaagttc ccttagcctg gtattttgcc aaaatatcta aaacttgagg agtcgtcgtc 
14401 ggatctggac catcatcaaa cgttaatgca actagttttt tgggatgctg ttctttgtag 
14461 gtcctataat tatcatacgc agctctatcg ctatttgcta aaaaatctgg attaataaca 
14521* tcaaataatg tcgtcaaagg tatcgttagc tttttatcaa aaataaggtt tcccgatttt 



14581 
14641 
14701 
14761 
14821 
14881 
14941 
15001 
15061 
15121 
15181 
15241 
15301 
15361 
15421 
15481 
15541 
15601 
15661 
15721 
15781 
15841 
15901 
15961 
16021 
16081 
16141 
16201 
16261 
16321 
16381 
16441 
16501 
16561 
16621 
16681 
16741 
16801 
16861 
16921 
16981 
17041 
17101 
17161 
17221 
17281 
17341 
17401 
17461 
17521 
17581 
17641 
17701 
17761 
17821 
17881 
17941 
18001 
18061 
18121 
18181 
18241 
18301 



acctcaaagc 
ttaaaaccag 
gatactagat 
actttttctg 
gtcaaagtgt 
tctttatctg 
tctgcttgtt 
acagctttga 
ctatcttcgt 
cttaataaac 
ctattgtaac 
ttattttttt 
agaatattta 
atctgttcca 
aatgccaaaa 
ctcattagaa 
gccgaacggc 
tgaaataaga 
atctttaatc 
agcatcgtct 
caattgatcc 
tgagtaacca 
caaaacgata 
tttaccgatt 
gtgctcaacg 
tgctggaata 
tgttggtggt 
tgccaagtta 
acgaacaata 
accttccata 
ttcactgaca 
ttcagcatca 
agacaaggcg 
tgcctgcgtc 
aatctcgttt 
cgttttatct 
tttggctaca 
accaaaaagt 
cccgttaatc 
attctgtaag 
aactacgcgt 
caagaagtgg 
cttcagcgtg 
gttggtaaag 
ggtcgtttgt 
cagctgcagg 
ctgcaagcaa 
gaagcgcaac 
cacgcatttg 
ggaaaccaag 
caccaatatc 
tgtaagcttc 
cagtacggta 
gcgtaccgat 
ctttaaggag 
caagtacttg 
tcacatcacc 
caagtgtacg 
cttttacaaa 
cgattgattc 
acacacgctt 
ccatgccttc 
tcgtttgttt 



catcgcttaa 
catttggata 
cccttacctg 
attttttagc 
taactgatct 
aattcttttt 
ttatcgggga 
tcactaaatc 
ttagtttcca 
caacaagaat 
aaaaaacatt 
tattactgga 
actccttgta 
cgttgtgttt 
gcttttggga 
atcttgatgg 
tcttcccatg 
ttgccttcac 
aacccttcaa 
tcaggcattc 
gccaccttgt 
aaagcaccgg 
gcagaatcct 
ccttccccaa 
atataatcac 
ccagcttctg 
ttaagagcaa 
acgggataat 
gcaatcttct 
cgaagccctt 
gctgccttgt 
cgtactaaaa 
cgccaatctg 
atcgctggaa 
tctgatagtt 
ccttttatgg 
ctaaatatct 
aattgtactt 
ttcagaaacg 
cgcacgattt 
acgaagtact 
aacagcttgt 
cgctgctttg 
gtatgatact 
tccaattgag 
aatctcaatc 
gtttgctttt 
cattgggaac 
tgtgcggaac 
gaatggattc 
catcgtacga 
gtattgttcg 
aaggccaaca 
attagcagcc 
agaccactct 
atcttcgctt 
atctttaaca 
tgccatgata 
ttgtttgtta 
ttcattgatt 
tgcaacgtcg 
aaagatggtg 
tgcgcgaatc 



taaagaatta 
ttttttttca 
aaacggtttc 
caaatgaaaa 
taggtgagaa 
tttgtataat 
aaaataataa 
tgacgtgttt 
acgattaata 
aacatttaat 
aaaaaaataa 
tatcaaatac 
cccctgcacc 
tattgttaag 
aattagttgt 
cttcttctac 
ccaaacgcat 
gattaaaggc 
caaaatcagc 
cgacacttag 
ccatcacaag 
ctacaatatt 
taccgccaag 
ttggagtaga 
cgataacaga 
caaaagcttc 
caacatttcc 
taaaaggtga 
tcttacttgc 
cttctgctgc 
gacctttggc 
tatcagccgc 
atagagcctt 
ctgatcctaa 
tccattcacc 
tagtaatctt 
gaaaattccg 
ttagctagca 
tattctttag 
gcatattctt 
gaagttgctg 
tggtcacctg 
atcacattgt 
tgttcgttca 
aagaaatcaa 
atgataccaa 
tcttcgtcaa 
ataatacgaa 
atggcatccc 
atttcttttg 
accacaacag 
tcttcagttg 
gcttcagcac 
aattcaaagt 
gctttttgtt 
ggatcgataa 
cgttttgtaa 
gctgagtgac 
agttgagcag 
gtagctggat 
cggatgtccg 
atgaacatgt 
gtttctttaa 



gattctttta 
acttcttctt 
aagtcgtctg 
aattttttct 
gattgcagtt 
gaaacaggta 
tagtcttttt 
tttttctttt 
aacacaatag 
tttttcaata 
acaaaaagtt 
aacagattta 
tgatttttta 
gtgaacagtt 
aaaaatagaa 
agtggttaca 
gtcagttgtc 
tgtcaaagca 
agctgatgta 
tttttcaaca 
aacgcgttta 
tttcgctgct 
ctcaagcata 
acctgtaaag 
acctcgccct 
tgctagtaac 
tgcaataaga 
gatggcaaga 
ggcttcgaag 
ataattaatg 
tacttctttt 
tttatgaagg 
tttagctgaa 
ctcttcacct 
gttcactaaa 
attctatcac 
ataattattt 
aaaaagagct 
aaagttcaag 
ccatcttagc 
acatagaaaa 
ccatctcacc 
tgatcaaacg 
tacggtctgc 
cttccttagc 
cttggatgtc 
agactgcttt 
gttgtccgtg 
cagtttcaga 
gaaggtcaaa 
gtttgccatt 
ggaagtcttg 
cattgtcatt 
gtttgccatc 
tggcataagc 
tcacttcacc 
tatcatttgt 
ttgtacgacc 
tatctgaagg 
ttggaagttt 
ctgcacgttc 
cagtcacttc 
cctggctgat 



agccattgta 
gtattctttc 
taacgtgata 
gataaactat 
taggctttac 
aattatctac 
gatctttttt 
cagccaaaac 
ctaaactcaa 
gttgcctcca 
aagttaacct 
acagttgtca 
gcgcctaaga 
ccaacttcta 
gcttgcaaac 
cgaataattg 
acatgatcaa 
gtagctccct 
tcaattaatg 
agtgttttaa 
accgctgtac 
aaaacaagat 
attggtcgca 
ttgataaagt 
gtaatggtat 
aaaccagaaa 
gctggagcaa 
actaaaccaa 
ctaccacctt 
atttcagcgg 
gaaagaatcg 
taagctgcac 
gcgtaaacag 
gttgctggtg 
tttttatatt 
ttttccgata 
gataactcaa 
ggtttaaacc 
aacttcttct 
agagtcaagt 
ctcatccaag 
acacatacct 
taatattgat 
tgccatagtg 
aaattggtct 
atcagcaacc 
tgcagcacgg 
aacagaggca 
gatggaaata 
gtaaggaagt 
catgccttca 
agaatccatg 
aacaccttca 
agctgtttca 
cgcaccagct 
agtgatacca 
tccaagtacc 
accgatattt 
tgtcaaatcg 
tacacctaaa 
ttgcatgtat 
tttaagacct 
catttctgga 



cttatcgcta 
taaatgtcct 
tgtacttata 
tttagaaata 
taaaatcaat 
aaaaaaatca 
aatatgtttt 
tatacgctga 
catcagaatg 
tctgtataga 
aactttttgt 
tagcttcgat 
atgggaaatt 
attgctcagc 
catattcaga 
gtaatactgg 
agagaacggg 
tatcagttgc 
gtgtaatatc 
tctcagccgc 
aacgttgtcc 
ctgcatcttc 
tacccgctaa 
taaccgcttc 
taaagacacc 
tagagccttg 
ttttagaacc 
ctggttcacg 
caagaacttc 
tacgaataac 
cgccgatctt 
gttccacata 
catctacctc 
cgtaaatggt 
gttttgccaa 
taattcaaga 
atgatttcac 
aactctttaa 
gctgttgaac 
ttcttcatta 
cccattccga 
gcccatttac 
gggttgtatg 
tattggataa 
gcaagcatag 
gcaacgcctt 
aattctttaa 
cgaagaagcg 
cgaagagcac 
tccttgtcgc 
agcactgcct 
tacaagaact 
acgtctttag 
gtgtgcgcat 
tctttaaaag 
ttaacggcaa 
gcagcgatct 
gtaacaaatg 
tgtgcgataa 
aggtgagcca 
gggttatctt 
gtttctgcat 
tcagcaagaa 



18361 ccatcaaatg ggcatcaaaa acggctgctg cttcttcacc taagctttct actgcatttt 

18421 cacggataac agaaagctcg tcttgtgcag cttggagtgc aacatcaagg cgagcttctt 

18481 ctgcatttgt atctgcgact gtaacagtct caaatgacaa atccggctga actagtagat 

18541 atgctttagc aacagcaacg ccgtctgagg ctgcaattcc tttaagcatt tctgtcatag 

18601 tcttatgcca atccctcttt agtcattgtt tcttcaattg ctgcaatggc atcttcagca 

18661 tctgcacctt cagctgagat agtaacatct gcaccttgac caacaccaag actcataaca 

18721 cccatgattg attttagatt tactgcttta cctttgtagt caagagtgat gtctgaagca 

18781 aatttgctag ctgtttgaac aagcaaagtc gctggacgcg catgaatacc tgtttctgca 

18841 acaatgtgaa agtcttttga agccatagta tggttctcct tttaagttgt gtatttttga 

18901 gccatcacat gataaccctt acaacaaccg attatagcac aatgcttttt tattttcaag 

18961 attaaatatt taaacgacaa aaaatgtgaa attattttct tttattttca cgtttttcac 

19021 aatttatttt tcagacttta atgctttatt aaaactgctt atcttctatc atcaaaacgc 

19081 tagagctcta accataagaa tccagattga cacaatattt aggtttctgt tttttatttc 

19141 aacacaatat gttgtgtttt agataagttt atagcttgct ttttagcttt attttttata 

19201 tgctattata gtaattccat ttaagatgga accattacta attttagaag gacaagacat 

19261 gattacagta tattccaaaa ataattgcat gcagtgcaaa atgactaaga aatttttaga 

19321 acaacacgga gccaacttcc aggaaattaa tatcgatgaa catcctgaaa aagtggatta 

19381 tgtgaaaagt cttggcttca catctgctcc tgttatcgaa gcagataacc tcgtattttc 

19441 tggcttccaa cctgcaaagt taaaagaatt gatttaataa gacaaggaaa aataatatga 

19501 gtctcaaaga tcttggcgat atttcatatt ttcgcctaaa taatgaaatt aaccgtcctg 

19561 ttaatggtaa aattccactt cataaagaca aagaagcttt aaaagctttt ttcgctgaaa 

19621 atgtgctgcc aaacaccatg tcttttactt ccattacgga aaaaattgag tatttaatct 

19681 caaatgatta cattgaatca gcttttattc agaaatacca ccctgaattt attactgaat 

19741 tagctggcat aatcaaatca gaaaattttc gctttaaatc atttatggca gcctacaagt 

19801 tctaccagca atacgcctta aaaacaaatg atggagagca ttatttagaa aaccttgaag 

19861 accgtgtctt gtttaatgct ttgtattttg cagatggtca agaagactta gcaaaagatt 

19921 tagccgttga aatgattaac caacgttacc aaccggctac tccttccttt ttaaatgctg 

19981 gtcgaagccg tcgtggtgaa ttggtctctt gtttcttgat tcaagtaact gatgacatga 

20041 actctatcgg acgttccatt aactctgcct tgcaattatc ccgtattggt ggaggagttg 

20101 ggattacctt gtctaacctc cgtgaagctg gcgcaccaat caaaggctat gctggtgcag 

20161 cctcaggagt tgttcctgtt atgaaattat ttgaagatag tttttcttat tcaaatcaac 

20221 ttgggcaacg tcaaggagct ggtgttgttt acctaaatgt ttttcatcct gatatcattg 

20281 ctttcttatc tactaaaaaa gaaaatgccg atgaaaaggt gcgtgttaaa accttgtcac 

20341 tagggattac cgttcctgat aaattctacg aattagctcg taaaaacgag gacatgtatc 

20401 tctttagtcc ttacaatgtt gaaaaagaat atggcattcc ctttaactat ctcgacatta 

20461 ccaatatgta cgatgagtta gtggcgaacc ctaaaattac taagactaaa attaaagctc 

20521 gtgatcttga aacagagatt tcaaaattac aacaagaatc tggttaccct tatatcatca 

20581 atattgatac agctaataaa gctaatccta tcgatggaaa aatcatcatg agcaacttgt 

20641 gttctgaaat tttacaagtt caaacaccta gccttatcaa tgatgcgcaa gagtttgtag 

20701 aaatgggaac tgatatttca tgtaacttag gttccactaa tatcctgaac atgatgacct 

20761 caccagactt tggccgttct attaagacca tgacacgtgc cctaactttt gttactgatt 

20821 catcaagcat tgaagctgtt ccaaccatta aacatggcaa tagccaagct catacttttg 

20881 gccttggagc tatgggacta cattcttacc ttgctcaaca tcatattgaa tatggcagtc 

20941 cagaatccat cgagtttact gatatttact ttatgctcct gaattattgg accttggtcg 

21001 aatccaataa catcgctcgt gagcgccaaa ctacctttgt tggctttgag aactctaagt 

21061 acgctaatgg tagttacttt gataaatacg ttacaggaca ctttgttcca aaatctgatt 

21121 tggtcaaaag tctctttaaa gatcacttta ttccgcaagc ttcagattgg gaggctcttc 

21181 gcgacgccgt tcaaaaagat ggtctttatc atcaaaaccg actagcagtt gctccaaatg 

21241 gctctatttc ttatatcaat gactgctctg cttctattca cccaatcaca caacgcatcg 

21301 aagagcgtca agaaaagaaa attggtaaaa tctactatcc tgcaaatggt ttgtctacgg 

21361 ataccattcc ttactataca tctgcttacg atatggacat gcgcaaagtt attgatgtct 

21421 atgccgctgc gaccgaacat gtggaccaag gcttgtcatt aactctattc cttcgtagtg 

21481 agttgcctat ggagctttat gagtggaaaa cacaaagcaa acaaaccact cgtgatttat 

21541 ccatcttacg aaactacgct ttcaataaag gcattaaatc tatctactat atccgtacct 

21601 ttacggatga tggggaagaa gtgggcgcaa accaatgtga atcttgtgtc atttaattgg 

21661 ttaagaagta atgatgctaa agcatctatt acttctacgg cagtcgcttt aggcgatctg 

21721 cctaaaccac tcactaacta cgtaaggaaa gtattatcga ctttccttac tccgtgtcgt 

21781 aattcctcga tatgccctaa tgatgctaaa gcatctatta cttcttgggc aatcgcttta 

21841 ggcgttccgc ctaaaccact cactaactca ttcgttaccc ttttgaatct atttaaactt 

21901 attattaccg ttagaacttt ggtcggttct actggtttat ctcgatatcc ttaacgcact 

21961 ttactactct ttaggagatc atttttctat gactacatat tatgaagcaa ttaactggaa 

22021 tgaaatcgaa gacgtcattg acaagtcaac ttgggaaaag ttgaccgaac aattttggct 

22081 tgatacccgt atccctttat caaatgactt agacgattgg cgcaaacttt ctcttcaaga 
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22441 
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22681 
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24421 
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24841 
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25021 
25081 
25141 
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25261 
25321 
25381 
25441 
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25561 
25621 
25681 
25741 
25801 
25861 



aaaagatctt 
aactggtgtc 
caatattcaa 
aaacacaaaa 
agaaaaagca 
tgcctcaaca 
tttgggaaat 
atctgtacat 
agatgagcaa 
tgaagaaaaa 
ctttttacgc 
agatactgca 
ccatgacttt 
tgatgacgat 
cttttcttaa 
acctcttttt 
acctgattca 
gtgttccacc 
ggtggcacct 
atgacatctc 
tatctatggg 
cgtctctttg 
gcgcttctgg 
tcttggaagc 
gctatgtggc 
tgcctcagca 
tttccctctt 
aaagtcagtg 
ttttcttccc 
aaccacatct 
tttttgcttc 
gtggcttact 
tagccattat 
caccagtttt 
tagctaacct 
ttaattactt 
tatattttaa 
aggcaaagtc 
actcatcctt 
caatagtctt 
acatgggagc 
actgctacag 
gaaataaaaa 
caaactcttc 
aggcatgttg 
gagcgttacg 
tataaacgtg 
caatataaat 
tgtttccaag 
catgaaggaa 
tgggcaatgg 
aatagagaaa 
ggagcacaat 
ggtaatccat 
gtcaatgatg 
gagacttgct 
tttgaaaaaa 
ttaaatgtta 
ttatatgact 
atgtaacaag 
gcccatacag 
aagagaggtc 
aaatcctcta 



gttggcaagg 
gaagctattc 
ttcatggaat 
aaagaaattg 
cgtattatca 
tatctcgaaa 
aataagctag 
ggtacttata 
gagaattttc 
tacaccaaaa 
tacaatgcta 
aacgatgtta 
ttctcacagg 
tataattatg 
cttttgttat 
aacaggttta 
gtccctcagt 
acaaagacga 
attggctaaa 
atttagtccc 
agctcctgtc 
gagccaaaga 
cgctgccctt 
tattcttaac 
tgtggcaaca 
acattggacg 
tgctcacgct 
gcttattcct 
agagatttta 
gagctatatt 
tggagcaaaa 
actagctatc 
ggttggtgca 
tctggttgaa 
cattttttat 
ttttaataaa 
gcaaagttgg 
attatgccaa 
gaggaagagc 
tatcaatgga 
gcacttcgtc 
gaggaattag 
ttcagtttct 
aagtctcccg 
agaatgaagc 
gaagtgtacg 
ttggtagact 
actataaccg 
cgactggtaa 
tactttatgt 
gccgacgtat 
agcctaaaga 
ttcaggacct 
acgataatgc 
ctcatttcgc 
ataaccctaa 
tagttactca 
gtttttttgt 
cctaagccta 
atagcgtctt 
ctgtacatga 
actaaacctg 
aagactagtt 



tttttggagg 
gtgctgatgt 
cagttcacgc 
aagagatctt 
atgacattta 
ctttcctttt 
caaatgttgc 
tcggttacaa 
gtgattggat 
cgctttatga 
acaaagctct 
acccaattgt 
tagggaatgg 
gactctaata 
aatagtctta 
acagctggcc 
tttggattca 
gctctttcac 
aaaggaaagg 
tggacacagt 
ggccgagaag 
tgtaacttgt 
ggtgctgtct 
cgttggtccc 
gttgctttat 
ctaggaaccc 
tacaaacatc 
aaagttctca 
ggaaatggca 
agctggctac 
gggggtaaaa 
cttagtcagt 
acaatctttt 
attacaggcc 
tttagctatc 
aagcttcgga 
acttggtata 
gaaaaacctt 
agcctgtaaa 
ttcaagaata 
atgctcaatt 
ctcttctaaa 
gaaggaaaat 
ttcaggtttc 
tttaaaggaa 
aattacccaa 
ccttcatcag 
tcgacgttct 
gaataaatta 
gtctgtcttg 
gcaagacaag 
aggggtaatc 
acttagatgg 
actcatggaa 
aactattgag 
acgtctgcat 
ttagcttaac 
ccaacttctg 
ttgacattaa 
ttaagtttcc 
taaattcaac 
ccaccttaag 
cttccataat 



attaacccta 
tcgcactcct 
taaatcttat 
tgagtggact 
cgctaatgga 
ttattctggc 
tgaaatcatt 
attccagctt 
gtatgacctc 
tggcgtgggg 
tatgaattta 
tatgaatggt 
ctatcttctt 
gtgctcacga 
tgaaacgaca 
ttgttgcttt 
gtcaaggttc 
tcctctttgc 
acattcaatc 
tttggcatgg 
gagcttcacg 
caaaagccga 
acaatgctcc 
ttaaaaatat 
tacaaggccg 
ttatttggtc 
ttttggaaca 
tcgcttttag 
aagctggatt 
ttgttgccaa 
ttgctccttc 
accttattcc 
taggtgtgat 
aatcgttact 
agttttatcg 
tggatgaact 
ctaaagtaga 
tgataaagcc 
aatggttagt 
tgaaaaatat 
tgagacaaaa 
aaagttccag 
agtgttagct 
tatgcttatt 
ataattaaag 
gaactttgta 
ctaggtctct 
tcatgaactc 
tggctaggag 
atagacgttt 
ttggtaacag 
gtccatacag 
aaaaaatgta 
tccttttata 
caagctaagc 
tcagctttag 
tttatgtcta 
gggtgcagtt 
caaaatgact 
tcgtctttga 
actattggtg 
tgattttcct 
aggagcgata 



cttgatacca 
cacgaagaag 
tcgtctatct 
aataataatg 
gatgccttac 
tttttcaccc 
aaactaatta 
ggttttaacg 
ctttatcagc 
tggactgagg 
ggacaagatc 
atttcaacag 
ggttctgtag 
gactgataat 
ctttttactc 
tatcttaaca 
ttttagcact 
tggacttctt 
tattcagcaa 
ttggctccaa 
ggaagtcgct 
tcaaaaactt 
cttagccact 
atacgctgcc 
acatgagatt 
cgtcctggct 
ccttcctaag 
ccttatcgca 
actctttttt 
agctgttgct 
tatgatgctt 
cttgtctcta 
caataagata 
aatgattatc 
tttcatcctt 
gcaccccaaa 
cacaaaatta 
ttcaaactct 
tcaactttag 
ggagaaagtg 
aaacttgaaa 
gtctttttga 
tgaatagtca 
taaaacgtcg 
ccattttcta 
gacgtggcat 
atgctaaagg 
gtcccaatct 
acctaaccta 
atagtagaaa 
aagctttcaa 
atcagggttc 
agtccagtat 
aaacattaaa 
ttgagatttt 
gatatctctc 
ttttttcttg 
catccatccg 
tcaatcaagt 
taggcaacaa 
gcatgtggta 
ttgaaaagat 
aaagctatca 



tgcaatcaga 
ctgtcttaaa 
tttcaacctt 
agtttcttca 
aaaagaaagt 
ctctttacta 
ttcgtgatga 
aactaccaga 
tgtatgaaaa 
aagttatgac 
ctttattccc 
gaacatcaaa 
aagctatgtc 
ctatcagtct 
ttgacctttt 
aaagccattc 
atgattgcta 
gcaggtcttg 
atcattcaag 
ttaacgaccg 
gttgccttga 
ttattagctt 
attttattta 
tgcctaacga 
caatacctaa 
ggtcttatcc 
gctgatgcaa 
ggactcagca 
ctccatgagg 
atctctttag 
ggaggtgcta 
tcaaatacgt 
cccttggcgg 
cctttagcat 
aaatgattag 
aattggacat 
agtggaaacg 
ctgctgtaaa 
aaattcatcc 
cgttcccagg 
aagagcacaa 
agccaaaccg 
tcacacctgt 
tccctcttca 
tgaacataaa 
ccatgtcaat 
aagtcgatat 
tgttaatcaa 
cattcctaca 
gattgttggt 
tcaagcttat 
tcaatatacc 
gagtcgaaaa 
aaaagagctt 
taaatatagt 
acctgtagaa 
acaagtccaa 
aagcttttta 
tattaaaaat 
agagaaaaat 
aagcaaaaac 
caatcatagg 
caagtacaaa 



25921 tagggcagta taaagcggga aaccaccttt gataagtcta gctaaggtat gtattgcagc 
25981 atcattagca ctcacttgtt gaccagacca tagctggtta acaagggtac ctacaatagc 
26041 tatcacacgg atgattaacc aaaataatgc taaataaccc cagtcaacca atctcatttt 
26101 ttgctgttta ataggggtgt cttgcttagc ttgataaaga cgccataata caataaggac 
26161 acttccaaca ataaccaagt agaaaatacc aattccccaa ttaagcgcca taggaatatc 
26221 gtgttgcttt tgcaataaaa tcatcggaag gacattgaaa accatagcca gaataatgag 
26281 cactgctatt tttaaataat taatgaatcc tttcataaac agtctccttt taggctaacg 
26341 gtaaaattgt ctggtcattg ttgcactctt aacgagtaaa tagagctgaa ttaacaccaa 
26401 aactaagatg gctgttaact ccacttgacc agtgaataga tagacgaaaa ataaaatcac 
26461 atacaaggaa gggatgatga ctccatttaa tgacaacaca ctttcaaacg atgtcttatg 
26521 ataggcttgt aactctgcct catctagagc catgatatta tgttttaatt ctttcaaatt 
26581 tggaaaataa ggaacatcgg ttccccgaat ggcattgtaa catttcatgg ctaaagcttg 
26641 aaaaggaatg accattaata ataaaaggat atccagaagc ggaatggtca gcatcgcatg 
26701 ctgtgaatca ttagttaagg tcagaccaag tagcacattg cacatggata aaatagaagc 
26761 tacggcaatc aataacatgg tataagcatg ctttttattc agctgacggt aaccattttc 
26821 agaaatatca tcctcttcaa ttgtgttata aacagctgtc tcttttttca gttgcgttaa 
26881 aaaaacaaaa gaaagtgtga ggtctgtgac aactactaga cgatttaata agataatcag 
26941 gttaatcaca tcatctttta ggaacgtgag ctgatctaat ctctctccat ggtaacctaa 
27001 aaaggctcca accatgccac ctataatccc tcccgccaaa cttgatagca ataacatttt 
27061 taacaagcgt aaaaaactat tcttcttctt tttcattcct cgacctccac tagatgaaac 
27121 acctcttcaa ctggttcctg aaataccttt gcaattttca tagcaattat aactgatggg 
27181 gtgtactcgt tacgctcaat gagactgatg gtctgcctcg atactcctgc cagtttagcc 
27241 atttccgttt gattaattcc atctctggct cgtaattctt tgagccgatt tttaagaata 
27301 acctccattg ccatctcctt cattctcctt taacttataa cttactttct aaaataagaa 
27361 aaagtattca acagcaaggc tagtcctgta aagcccaaaa ccagataact caagggtact 
27421 ccaaaccaga ttaccctgat aagatgataa cttaaaatga aaagagtcag gatacttgcc 
27481 cataagcaaa tctgcctctt aagtttgata ccatgtgtca ttttctctaa cacctcctca 
27541 tgtctatttg ttactatcat tgtaacatat ctttttcttt ttgacaacga tgatagtcaa 
27601 aaaggttatg atgatagtca tttcaaatat aaaaaccaag ttctaaataa cttggttttt 
27661 atggatttac actatttcag caactgctgc tagcagctct gcaattttac ttgcatcgct 
27721 accacctgcc atagccatgt ctggtttacc tccaccacga cctgctacaa ttggtgccaa 
27781 ttctttgatc atgttaccag cgtggacatc tttggttttg cttgcaacaa ggacattaac 
27841 cttctcacca atagctgcta cgagaacaag cacatcagag tagtcttttt gtttccagtt 
27901 atcagcaaat gtacgaagtg cccctgcatc tgcaacatca acttgactag caatgaagcg 
27961 cacgccctta gcttcttgaa catctttaaa gacatcacca gctgctgcag ctgctgcttt 
28021 ttctttaagc tctgcatttt ctttttgaag atcacgaagt gagtcgctaa gagcttgtac 
28081 tttagctgct gcatctttca attgcggagc ttttacagta gcagcgatat cttttagggc 
28141 atcctcttgg ttacgataag cttcaaaagc ttgtctacca gtaactgcaa taatacgacg 
28201 agtgcctgaa ccaatacctt cttctttgac aatcttgaag agaccgattt ctgaagaatt 
28261 atttaagtga gttccaccac aaagttcaac agaataatta ccaatttgaa ccacacgaac 
28321 cactttacca tatttctcac caaaaagcgc cattgctccc atctcttttg cggtttcaac 
28381 gtcagtttca gtcgttgtga ttgtaagagc gttccaaatt tgctcattaa cttcttgttc 
28441 aatgtgacga agttcctcat tgcttactgc ttcaaagtga gtaaaatcaa agcgcaagaa 
28501 ttcttcttcg ttcaatgaac cagcctgagt tgcgtgttca ccgataacat tgtgaagagc 
28561 tgcatggagc aagtgagtag ctgtgtggtt tttctcaaca gccaaacgac gctctttgtt 
28621 gatttcaagt gtgtagtttg ttccaactga aagtgatgcc aaaacgttta cagtgtgtag 
28681 aggttgacca tttggtgctt tttgaacatc aacaacctca gcaactgtgt cacccttatc 
28741 atttttgatt ctacctgtgt cagcaacctg tccacccatt tcagcataga atggtgtttg 
28801 agcaaagaca agaagagctt gaccttctga aacagcttcg gtacgttcat tatcagcgat 
28861 gatgactgaa agacttgatt caagactata tgtgtcgtat tcaaatcgtg attcttcaac 
28921 aataccagct agggtttcat tttgcatccc cattgaacca cccttaacaa cagctgcacg 
28981 cgcacggtct tgttgttctt tcatggctga cttaaagcct tcgtggtcaa tcttgtagcc 
29041 tgcatcttct gccaattcct ctgtcaattc aaccgggaat ccataagtat cataaagttt 
29101 gaagatatct ttaccttcaa gagtatcctt accttcagcc ttaagctgcg caagcaatga 
29161 atctaagtga ccgctacctg catcgatagt acgagcaaat gtctcttcct cacgtttaac 
29221 gattttctcg ataaagtcac gtttttcaag tacttctggg tagtagcttt ccatgatttg 
29281 tccaacagtt ggaaccaatt tgtaaaggaa agtttcgttg atgccaagac ggcgaccgtg 
29341 cataaccgca cgacggagaa gacgacgaag aacgtaacca cgaccttcat ttccaggaag 
29401 cgcaccatca ccgatagcaa atgaaagcgc acggatgtgg tcagcgataa ccttgaaact 
29461 catgttgtcg ccatctggat cgtaagtttt acctgacaac ttctctactt cacggatgat 
29521 tggcatgaag aggtcagttt caaagtttgt ttttgcccct tgcataacag ctgcaagacg 
29581 ttcaagacca gcacctgtat caatgttttt gtttggtaat tctttgtatt ctgaacgtgg 
29641 tacggctggg tcagcattga attgtgagag aacgatgttc cagatttcga tgtaacgatc 



29701 gttttcgata tcttcagcca agaggcgaag tccgatattt tctggatcga aatcttcacc 
29761 acggtcgaag aaaatctccg tatctggacc tgaaggacca gcaccgattt cccagaagtt 
29821 atcctcgatc ggcaccaagt gacttggttc aacgccacaa gcaatccaac ggttatacga 
29881 atccttgtca tctgggtaat aagtcatgta gagcttgtct ttagggaaat caaaccagtc 
29941 tggacttgtc aagagttcaa atccccactc aatagcttca tcacggaaat agtctccaat 
30001 tgagaagtta ccaagcattt caaacatagt atggtgacgt gctgttttac caacattttc 
30061 aatatcatta gtacgaattg atttttgtgc attggtaata cgtggatttt ctggaatcac 
30121 tgaaccatca aaatattttt tcaaggttgc aacacctgag ttgatccaaa gaagcgttgg 
30181 gtcgttcaca ggaaccaagt tagctgaagg ctcaacgcaa tgtcctttag atttccagaa 
30241 atccaaccac atttggcgga tttgtgcaga cgataattct ttcataaaaa tttagataca 
30301 aagagtaaga aaaacagtgt tatgctgaag ctagtaatgt aatcacacca gttgacacag 
30361 ctcgtctttc ttgctaggag atcagctata agcctggcag cctagtctac tctattcctt 
30421 tcgttgattt caaatagtcc tcaatacaaa acaagtccat ctcacagagg gcgaaaaccg 
30481 cggtaccacc tctattcaat gaacttgtca ttcttaattt acgatatcaa ttgttgtaaa 
30541 gttaagtagc atgtttatct aattatcaat gactcgcagc aaccgtcact tttctgtatc 
30601 taatccttga taaacaattc ttaactaaat tattataagt ttttttaact gattagtcaa 
30661 taaaatccta cttattgtgc agctggctct tgcgtctgag cctcagtctc agttggttct 
30721 tcagctgatg atgtctgtgt ttgctctgat tctgatgggt tctcttctgc agcttttgat 
30781 gattcgctgg ttgttgaact ttcacttgca gctttagttt tttgaccaag atttgcatat 
30841 tgcgccaaaa tattagcaaa agctttgtct ttaattttta cattagcttt atccaatgca 
30901 tttgcaataa ccttgttttg gaaattcata tcttttgatt tttcagctat aatgatagct 
30961 ttcaaacgtt tcttatattc ttgccaatct gatttttttt ctgctttttt agtcacctta 
31021 acaatgtaaa acttcttttg ataagaagtt ggatctaaaa ccgagataac gtctgatatg 
31081 ccaccctcat tcaaacttga agccgctttt acgacatcag tcggtacatt tgtcgcgcct 
31141 gaatcaaatt tataggtcac ttttttctca ggtgttgttg ttttttcttt agcaatagct 
31201 gtaaagtctg cgccttcggc ttttagttcc tctaagactg atttagctgt ctcttcatta 
31261 tctaaagtaa tcatttcgac tgccattgtt ggagtataag attcatatgc tttcttatat 
31321 tcttgtgttg tcaattcttt tttagctgct tctttaaccg catattctac taattttgaa 
31381 gagcggatct gacgcttaaa agtctcaggt gtcaagcttg attgtgccaa agcagcagag 
31441 aatgaagcgc catactgttc agctgtttta tgatacgcct tttcaacttc tttttttgaa 
31501 accttatcac catattgagc ttcaaaaaca cgactaatta ccagatttag cattgctttt 
31561 tgcgatactt ctgtgttttt tgtttcattg taaaaatcac taacgctaat tgtatcacct 
31621 ttcatcgaaa taaccttagt attgtcatta gttgattgac aagctgctaa agccatcact 
31681 gaggccaatg tcacaacact agcaatgagt ttatttgagt ttttcattta cttctgagct 
31741 cctttttatc tttaactaat ttattataac ataaatttat caatgttact taatctggta 
31801 atacaatatc tgcttgattt ttacgaatca ttaataatcc atcactaaga gggaccaggc 
31861 tagttgttag atttggatga gttaaggtgg catcaaacaa agactgtaag ccacgataaa 
31921 tagtacgctg acctcgtcga atatcttcga tcggttttgt aatgtcacct ccttgaaaga 
31981 catcatccaa aatgactaca ccaccgactc ttaacagtct taaaatctct ggtagaaaga 
32041 caatatattt ggatttggcg gaatccataa acacaaagtc aaaatttcct tcaagtgtag 
32101 ataatatatc tgctgcatct ccttctaaca ggcggatctg ttggcgactg tcgtacttag 
32161 caaaatttgc tttagcaaaa tcgatcatct ctcgattacg atcaatagtc acaatcgtcg 
32221 catctggtgc attttcagcc attaaaagcg cagaaaaacc aatggctgtg ccaatctcca 
32281 aaatgtgttt tggctgtaag ctttgcaata aaaacctgaa ataagccacg acctcaggct 
32341 gaataatagg aatgttttct tgtcttgcga attgctctaa ctctgctaaa aaacctgtgg 
32401 tttgcttctg ccgtgttcgc atataatgaa caagctcttc tttgacaaca ggacgacgca 
32461 tattatgatt tgctgtttta ctgtatgatt taaccataaa cctaattata taaaaaaacc 
32521 ctaggctttg ctagggttta cttttaaatt ttttatagga catcatttct ttaaccttaa 
32581 tgctaccatt aatcctaaaa tgtataagac aataaaaaca cataatgtaa gaagataatt 
32641 atgagtccat tcaacagtga tagataataa cataggtcca gttaatgcag ctattgccca 
32701 agctgtcaat atatacccat gtaatgtagc cagttccttt gccccaaaaa gatcacttaa 
32761 ataaggcgga atgagagaaa aacccgcacc ataacaagtc ataagggtgg caatgcttat 
32821 catgaaaatt agggaactat gtgcaaatat taaactaata gtcataatta tgcttactaa 
32881 aaataaaagt attactgtca cacggcgtcc aatatagtct gacaaactag cccacactaa 
32941 acgaccgaaa ccgttaaaaa tccccatagc accaaccaca attgctgaca tttctggact 
33001 cataccagtt agatcttgtg ccattggcgc aacaactgag ataagtccta agccacatgt 
33061 gatattaata aataaaatta cccaaagaca ataaaatgat tttgttttaa gtgcttcttt 
33121 agcggtcatt ccttcgatta aataactgtt attttgtaat ctttttttat ctagtatagc 
33181 tatctcagca gcagttggtt ttattatcaa ttgagaagca aaaagcataa ctattagata 
33241 aatcagccct aaaaggtaaa atgttgctac caaaccttct gtttcaatta gccactgggc 
33301 aatcggactt gttaataaag acgcaaaacc aaaccccata atagcaaatc ctgttgccat 
33361 gcctctttta tctggaaacc attttataat agttgatatc ggtgtgatat atcccgctcc 
33421 aagtcctaag ccaccaataa caccataacc aatatataaa agccaaattt ctttacgatc 



33481 aatcgctaaa ccagtcagca tatttccaga agcataaaga atagctgaca ccgttccggt 

33541 tagacgagga ccatattgtt caactaaatt tcccataaaa gcagcagata aacctaaaca 

33601 aaaaatagct aaagaaaagg caaaagcgac aggagcttgg tcccaaccgg tctcttgtaa 

33661 aattggatta cgataaacac tccaagcata ggtcgatccc aacattaagt ggagaagtat 

33721 ccctgctatt gcaatgatat aacgttttgt tttttccatg aaaaactcct tttttattat 

33781 acgaacgttt attttttaaa aaacataaat gttagtattt taattctatt atctctttta 

33841 taaaatgtca aatataataa aaatatgttt tatgcgaacg ttatctctaa aacaatagaa 

33901 tagcgttaat ctgaagcgcc ttactcaact attggtttta tttaagtgag tgaccacaca 

33961 ataaaaaaga caaaaaagaa accgtcaaac taaggtcaat gaagcctgct tttcaggact 

34021 gataatccac taaaatataa aaagaaaatg accgatagaa atggagattc acaccaactg 

34081 tgaatctcca tttctatcaa tcctaaactc tttttgtcct tgacttttgt gattttagct 

34141 tttgtgtatg cctttggaca cgagtacttc aagttctgtt agacgttcgt caaagacttt 

34201 aaaggcggct tccaaataat caccttttgc catatcaacg cctgctttag caatcacttc 

34261 aagtgggtaa tcagaatttc ctgacttgag gtaggccaag taatgatcga tatcatcttg 

34321 tgtgccatgc acaatcttat ccgctaaata gcttgcagct gcaaaacctg ttgcatattg 

34381 gtaaacataa taattgtaat agaaatgagg aatacgtgcc cattcatact gaataaaatg 

34441 attatctttt ttacttaaac cataatattt ttcatttaaa tcagcgtata gctggttaag 

34501 gtattcactt gttaacactt ctcctttttg atcagcttga tgaatggcat gttcaaactc 

34561 agcaaattgg gtttgacgga aaactgttcc acggaaacca tcgaggtaat ggtttaaaat 

34621 ggcaaagcgt tctttctcat cttgcacctc atttaagaga gcttctgtca tgatattttc 

34681 attcgttgtg gatgcaattt ctgccaagaa gatactataa tccccataca cataaggctg 

34741 tgtttcacga gtgaaagtag aatgcaaact gtggcctgtt tcgtggacaa gtgtgtaaag 

34801 attatcaagt gtatcttgcc aattcaacag catgaaggca ttggtatcat aggaaccacc 

34861 tgaataagcc ccagagcgct tccctttatt gacatgaaca tcaatccaac gttcggtaaa 

34921 agcacgatgc acacgatctg cgtaatcttt accaaaaaca gccaaaacct tctcagcctt 

34981 ttccaaagcc tcatcataac caatggctag atctgtttca gataatggtg tgtaaacatc 

35041 atacatcttc aaatcgtcta aaccaagaac ctcttgacgc aatttcaaat aacggtgtaa 

35101 gagtggcaaa tgtttattaa ccgtttctaa caaggtatcg taaacagctt ctggaataaa 

35161 gttagcagcc atggcagctt gacgtgctga atcgtattta tgaacacgcg ccttatagtt 

35221 ttgcactttc acattggttt gcaaggtttt agcgtaagta tgttggaact gttcataagt 

35281 actatacatg gcttcataag cagcttggcg aatgctacgg tccttagatt ccattaggct 

35341 aatgaagtta ccatgggtta attcaacatc ttccccctta tcatttttaa ctactggaaa 

35401 gacaatatca gcgttatcaa gaatactaaa ggtttcttca gcgccgttga aaatttcttg 

35461 ggctcctgct aataattcct cttcagcctg gctgagcaca tggtcacgtg tctggaacaa 

35521 tttgtcaaag aaatgatgat acctttttaa atcaggtgtt tccgcaagaa aagcttggta 

35581 atcttcctga ctcaatgcca taacttctgg gtcatagaat gaaaacactt cgctaaactt 

35641 tgcatacaag cctgaagcct tagcttggta ttcttgatac ttggcaacag tagtgtcttg 

35701 gtcatttttc atgtgagcat aaacatagac tttctcaaca cgacgagcta actctaaata 

35761 agtatctgta attgtcaaca gattagcgct agaatctagt aaatgacctg aaaaatcctt 

35821 agccgcgtca atttcagtag ctaagtcact gacttcagct tcccaatcct tatctgttgc 

35881 aaaaatagtg ctcaaatccc aagtgtattt ttcttctaaa tggctgcgat tatcagtcat 

35941 aacatctcct tctcattttc tattactatc cattttaaca taatattttg gtgaaaaaag 

36001 cgtttgcacc ttcttatcct tttctttttt ataatagact ttaaaacttt cataataagg 

36061 gcgaagattt ccttcaattt gacaaaaacc gctggaagat tgaactggtc tccattgagg 

36121 ataaaaagca tcagttgtta acataagtaa attatagcct gataagtaag ccttttcttg 

36181 tcgtcgtagc catttcgggt gtctagctaa aagagctctt tgtattcttt tagataggtt 

36241 cacagtcatt tttttctgat aagaataaag gatttcttgc tgatagggta atcgaaacat 

36301 ttccataata ttgtggtcta aagaaatggt tttggttagg taacttacct taccaaataa 

36361 gtcttcatgg attaaatatt tgagacgtag cagatttgca gctgcatcca gctcccacaa 

36421 atgaaagccc aaactagatg aaaagtaaag aaactgtttt tgcaaagcag ttaagtgagt 

36481 gttaagccac aattttcttc ccagtaacca tcgtaccgga tacccctttt cttgataggc 

36541 tttggtgcgt ttctttagac gctcaactgg caagggactg cactgaattt ctaaggctaa 

36601 cttatcattc atccaaaggt ctgctatctg ttgcagctca ggaagatatt tttcaataca 

36661 gacagcttct gttcggacta aactggtgta aagttttgcc ttcaacgtca aatgttcctc 

36721 agattcattt tctgcttgga attgacaatg agctagttgt acatgggcaa aatgagatcg 

36781 tctaattgtc ccctgacgca agcgaacagg agatttgcaa gctgggcaac gaaaaggcgg 

36841 tttcgttgaa ataggctgag ttactagcga aatgagctga ttcttaccat ctaaagcggt 

36901 taatattttt gtcacctcct attagatctt ccaccttatt attcgaaaac taagtaccaa 

36961 actttaagta gctttagttt tttttagcca tcaaaaaaca ctcccatttc caattttatg 

37021 agagtttaac acaagggttt ttataacgct tcaggttaag gagatagtgg gaattgaatc 

37081 tttttgctta tctgattttg taacaacaag atgactaaac atagcaaaag tcggactcat 

37141 catgactata atagtcaatg gacactttat tgattaagca agaatagctt ctttttgaaa 

37201 gcatgttttg ctcagtccag atacgtttta atgagttgcc tttctgacgc tgttagataa 



37261 cgatattctc cgctggctaa atgaccgagt tccagccctg caaagtgcgt ccgtttcaga 

37321 gaggtcactt tcaaaccata ggtcaaaaac atttttttca cttggtgaaa ttttccttct 

37381 gaaatggtca aactagcctg tgactggtct gtatcggctt taagaatagt caattgagct 

37441 ggttggcatt gttcacctgt tgggaaacaa ataccagctg caaaaaaatc tgaggcatct 

37501 tctgctaaca agccattaac ggttacaaga tacgttttag aaacatgatg actagggtcc 

37561 aacatccgaa accctagggg accattatca gtgagtaaaa ccaacccttc ggtatctcta 

37621 tccaatctgc caacaggata caagtctgga cttttatctt cttcagcaag ctgatcaata 

37681 acggttaaat agttagtatc tttcttagct gagaccaccc ctgatggctt gttgaggata 

37741 atgtaagaat gtttaggatg cgtcactcgc tgtccagtca cctcaatcag ttgcaagcca 

37801 ggatcaacat tttgtcgacc atttctggca ggcatgtgat caacccaaac cccttgagcc 

37861 ttaatcagtt tcttcacttg acttctagag ccaacttttg taccttctaa taatttatct 

37921 aaacgcatat tagtagtgta acataaattt acccttgcaa aagaaataga agttacaaga 

37981 cttcttctta aatgaggctg actatctcct catttttgtt cttacaaggt ttaacgactg 

38041 gttaggttag tctaattgtg acgcagcagc ttcatccaca atgacgataa catgatcatg 

38101 tttttggaga atacttgctg ggaggtcttc tgtgattggt ccaaaaacca ttcccttgat 

38161 cgcatcagct ttttcttgtc caaaggcaag aagaacaatc attttggact tcatgatgga 

38221 ggcaattccc atagagatag cttgttttgg cacatcctca atacttgtaa agaaacgact 

38281 attagcttca atggttgatt cttgaagatc caccacatgc gtttcttctt caaaagaggt 

38341 cccaggttcg ttaaaaccaa tgtgcccatt acgcccaatc ccaagcactt gaaaatcaat 

38401 cggatgctct gcaatgattt ggtcatatcg tttagcttca gcttcgatat cagttgctaa 

38461 accattgggc aagtaattct ttttaaaagg cttcgcatta aaaaggtttt gacgcataaa 

38521 ataatcataa ctctgatcgc tctctactga aagaccgaca tattcatcca agttaatact 

38581 tgttaagtcc gaaaaatcca aaggactttt gaccatttct tggtaaaaac taattggtga 

38641 acttcctgtt gctaatccta acgtcttagc tcccttagct aagctatctt tcaataaggt 

38701 aaaagcgatt ttcccacctt caatctgatc ttggacccga ataattttca tgtcattctc 

38761 cttttctaat tggtatagac ctttcgtgtt tttattatat ggtatatacc aatttttgtc 

38821 aagcctatcc tttactttct gatgaaagat taaagatgac gggttagacg acaagtgata 

38881 taatagaaaa gatttatctt acatgaaaga gttactagga agagatttac tagtggcttt 

38941 aaaggagccc caatgaatac taacgatttt gattttgagt taccagaaga attgattgcc 

39001 caaaccccac tcgaaaaaag agacagttca aaactattga ttattgatca ccgtcaaaaa 

39061 actatggttg atagccattt tgaccatatc attgatcaat taaatccagg ggatgccctc 

39121 gtcatgaata- acacccgtgt cttgcctgcc agactttatg gagaaaaacc cgatactcat 

39181 ggtcatgtgg aattgctttt gcttaaaaat acacaaggag atcaatggga agttttagcc 

39241 aagccagcca aacggctcaa ggttggtagc caagtcaatt ttggagatgg gcatctcaaa 

39301 gccaccatta tcgacgaatt agaacatggt ggacgaattg ttgaattcag ctatgatggg 

39361 attttcttag aagttttaga gagcctaggc gaaatgccat tgcctcctta tattcacgaa 

39421 aaattagagg atgctgagcg ataccaaacc gtttatgcta aagaaaatgg ctctgcggcc 

39481 gccccaactg ctggtctcca cttcacaaca gacttgctca aaaaaatcga agccaaaggg 

39541 gtacatttgg tttatttgac cctacatgta gggcttggga cttttagacc tgtttccgtg 

39601 gataacctcg atgagcatga tatgcattcg gaattttatt ccctctcaga agaagcagcg 

39661 caaaccctaa gagacgtaaa acaagctggc ggtcgtgttg tcgctgtagg aaccacctct 

39721 attcgtacgt tggaaaccat cggaagtaag ttccaagggg acattcaagc tgattcaggt 

39781 tggaccaata tttttattaa accaggctac caattcaagg tagttgatgc tttttcaact 

39841 aatttccatc ttccaaaatc aacccttgtg atgctagtat cagcctttgc agggcgtgac 

39901 tttgtccttg aagcttacag acacgcggtt gacgaaaaat atcgtttctt tagctttggc 

39961 gatgccatgt ttgtcaacta aaaacctatg aaattacttg gaaaatggct attcttcttg 

40021 atgtttctga ctttttgcgt cagtttttgg cagaaagact atcagcggat tgcctttgaa 

40081 aaagaacaca aactttatca agatttagtg gcaccttttt accaaaacta tcctaaatta 

40141 cgaggactcc agctttcaga agctattaaa ttacgccacg acttgcttga ttatgttcga 

40201 aaactcgata aggacggatg gtcctataaa gccatccaaa aaggatacct tgaacaactc 

40261 gctgttagag gaaactctta tcatttcgaa caactttata gtcgcattcg cctgatagga 

40321 tcacctgact ttcaaaagct ctggcaacaa gaagagatgg cacagacgcc tcaagaagct 

40381 caaaaacggc tacagctgct cttgacgtat ttaaagatgc cagacgagtt gacaggacaa 

40441 tcaaaacaaa cacagcaagt attggcacaa ttaagtccaa agctatcgcc aacagatcct 

40501 ttttgggacc aattatctgc cctgattcag gcttgttatg ttaatctcga acacattcct 

40561 tatagccgtt ttaatcggaa aattcatcaa ctccgttacc tcatatcaac ccagcaaacg 

40621 gagtgggttc gctcacatta tgggaataaa gggaaaaccg atgcggatgc cttagccaaa 

40681 tatttggcta ctctagaaga tgacgattat gctctttatg aatcttctag ataccataat 

40741 aaggttgcta gtattttaga tgctaatggc aatcatcagg cagtctatac agacaatatt 

40801 cctcaagcca actataagat tttgattcat tttcactcag agtttatttt gtcagaatct 

40861 ggacaatttt tagtagcact agatcctgat aacctaacgc gaaatagtat tgtcaatggt 

40921 tcttctttca attatggcaa ccaaaacgat gacttgcacc gtctgcttga tattgaccct 

40981 attctgcttt ttgatccggc - ttttattgaa aaagcaatta atagtcctga tgcaactttt 



41041 ctagttcccg atttagaaca gcaaagggat aagcacaatc ccatttacag cagaaatggc 

41101 aaatcatcta agcagctaac acgcgctgcc gttaaaaaat tcaaaaaatt gattcaccat 

41161 tatcaagaaa caagaggtga caataagacc tcaaaaacac agcattaatc tcaaaaagct 

41221 tgacctgaag aaacaggtca agctttttta atgagcaaaa acttatttta gtgactgtca 

41281 tcagtaagta tgtctactat cagactaatg tcaactgagt attagatcat gttgtgattg 

41341 actctatgcc actcattaat tacatatgtt agctgaacaa gctgcacata accaaggcca 

41401 ttgacttcct ctgatgcttg tgttgctcca cccaaaccag atgaataaag agcaatcaaa 

41461 taaggagact cttcgcaaac aatggcacct acatttaagg cttctctgac ataacccggt 

41521 ttttgataaa cctttacatg aggcaaataa gtcttgtaat acaaatcagg gaaagattca 

41581 ccaatgtagt acaagatatc cttatattta tcctgatgct gccacaagta atccaaaact 

41641 tgcaaatagt aagcggtggt gattttattg ccattacgat caatggtcgt aatagccccg 

41701 gataccttcc cgtagcggtc aaataattgg taagccttat tcatgccacc caatcgttct 

41761 gctagagcat aagctggcgt gttttctgag cacaccaagg aatattcttg catatccgga 

41821 atagacatgg caccattgaa ttgagcaaca taggcatgat gttcctgatc atattcataa 

41881 tcagtttctg taatgtcaaa acgctctgtc atggataatt tgccttatct accaccggca 

41941 tgtttaatgg cagcttatag gtgcttcctg caatcattgg ctgatggtca ttcatggcag 

42001 cagtcctacc tgaattgagg tctttgtagg aaaaggcaat ttgggattca ccaatgccaa 

42061 attcctttaa atacgccttg accgtattga ccaaactcaa atggttgtca tcgtaataga 

42121 gccctaagac atccatttgc gctaaatctg catccataac agcttgctta gcctctttag 

42181 atttttcagg taacggtttt tgaacagttt ttctaatctt tttttcattt ttaagtcagc 

42241 cgtttgctgc cgctcacctg ctttaggagg aaagcctttc tttttaccag tcaaacagcc 

42301 gacaagtaag gtcactatca tcattcctaa aataatccct acaatggtag ttttcttctc 

42361 tcttaacacc taaaatctcc tatccattct attctagcta aatttagcta aaaatcaagg 

42421 aattacatta aaaagacaaa ctatttttat cttttctaaa aaatgatgtc cccacactgt 

42481 tattcacaaa agcacttaaa aaaccaatct ctttttgaga ttggaaaccc ttttcttatt 

42541 tagcggcttg gtaaagttct gatacttttt tccaattaat gatttcaaag aaagctttga 

42601 tataatttgg acgtacatta cgataattca agtagtaagc atgctcccac acatcaagcg 

42661 ctagaattgg ttttttgcct tctgaaattg gagtatcttg gttagcggtt gatgtgattt 

42721 cgagttgtcc ttctttatta acaactaacc atgcccaacc tgaaccaaaa cgtccagtag 

42781 cagctgctgt aaattgttct ttaaaggcgt caaatgaccc aaaagcatca tcaatggctt 

42841 gtgcaacatc agaagtgacg tcttgttttt caggtgataa tagttcccag aaaagcgcat 

42901 ggtttaggtg tcctccacca ttattaatta aggcttgacg aatatcttct ggaatcttag 

42961 tgacatctgc caatagttcc tccagatttt ctccgatctc tgggtgtttt tctaaagccg 

43021 cattggtatt agcgacataa gtggcatggt gtttatcatg atgaagagtc attgtctccg 

43081 catcaaactg tggttcaaga gcatcatacg cgtatggaag ttctggtaaa ataatagcca 

43141 ttttcctgtc ctcttttcct ttatgatacg tctatcttat cgcaaaaaat aagagctttc 

43201 aactaatttg attatctctt ggaaagcggt ccaatgccta tttttgagag tgagtcatga 

43261 tttttaagag agcaatatca actagataac tcttctcata aagtcctgtt tttatctggt 

43321 aatctgtctc aatcaaggtt ttcaccgctc ctgttagaaa ggcaagagat aaggtcctag 

43381 aatcctttaa cgcatacttg acctggtaag gattaacccg ccgcccaaga atatctgata 

43441 aactaatcac tagttgttgc tcgtttttta cgtctctagc aagaatagtc agctgcaaaa 

43501 ataagcgaaa ttgacccaac ataatagcaa ttaatttaat atcatcttcc cctgataagc 

43561 gtaaatcatg aatcaaatct ctagctgcat cgatttttcc tcgtagaacg agtctggtta 

43621 agtcaaaaat attgtcttgt aaacttttag gaatggcttg ctcaatatca gttaggctaa 

43681 tatttcccgt ttttttatag gcttttaaaa aggccatgtt tttcatgatt tgactaaaat 

43741 catcgtttga ttttaaaagc agttgttcaa aagcgccact ctcaaatccc aaacccagtt 

43801 gatgactgta tttttgaaaa taagttctta gctctgcttc tttcagaggg ctggcttcta 

43861 aaacaagggc atcacgtttc aaaagcttaa caagccgtct cttactatcc aatttacctg 

43921 gagcaaagat aattagtcga gtagtctcta agggattttc taaataggct tcaaaggcct 

43981 ttagatcttt ttcttttaag aaactttttt tattggtcgt gatatctaac aaatggtcaa 

44041 aaatgaccac cttctgctca gcaaagaagg gtaggctcac tagatccatt tctgcatcct 

44101 gataagcggc ctcagacata tcaaagtaag aataggccaa atcatcctta tcaaaagcaa 

44161 tctgctccat taagcgggat ttcaactggc tatactgacc aatgtcatct cctgtgacaa 

44221 gggttataag acccaaattt tctttactca gtttttcaat cttttctatc gcaatcatgc 

44281 ttttattata tcatctttct cctaaaagga aagcgactgc ctgtttcttc gtcaggctgg 

44341 aattttaact aacggaccgt ttcaagatgc cagcttgtcc aaccagtcaa acgaatagct 

44401 ccttgcgtat ccgttcggta ataagtaatt tgtctgtctt ccaaacgggc taaggtttct 

44461 ctgtgaggat gctgataacg gttatttttt ccagcagaaa taaaggccac tttaggctga 

44521 atatggtcta aaaaagctgc actagaagag gtatttgatc catggtgacc tgcttttaaa 

44581 taatctactc ttagttgagg ataacgtttt atgatctcgt tttccccctc tttttccaag 

44641 tcacctgtga aaagaaaagt tcgatttaag agcctgccat aaagtaccaa agaatcgtta 

44701 tttttcccgt cccctaactg ccaagggtag agtacctgta agacacttcc cataataggc 

44761 aactggtctc cagctgctaa aaccctaacg tgatatttta aacgccttag ccgcctaaca 



44821 aagcttggat ggcttaaact gccttgacta gtcaaaatct cctttatccg aatagctttg 

44881 gcaaccactt cgatatcccc catatgatca gtatctgcgt gagttactaa tagttggtca 

44941 attgtgtgaa tacctctact ttttaagtaa ggaattaagg ttttctgagc attagctacg 

45001 tgatgtcctc gtcgccagtg ctcttttgaa gaaaagaaag ggcgcccacc tacatctatt 

45061 aagagatttt tccctgtcca ctccctcacc aaaatactat ctccctggcc aatgtcgata 

45121 aaggtcactt cattgatcaa aggatatttg acagacaaaa gcgtcaacgc tataaccaaa 

45181 ccgcaagtga taactcgttg tcgcacctgc cgataatcat aaaaaatagc gaagctaatc 

45241 accaagataa gcaagtgcca actggtcggg cttccaaaaa caagggaact attgaaagta 

45301 tttccgagaa attgaatgac tttttctaat aaaataaaaa gatggttgca tattgagaca 

45361 gtcaccaaag gggatagaca aaaaaccaga caaagaagag gtaaaataaa aaggtcaaag 

45421 agataagaca agagagctgt taagaccatt gacattgggt taaaactgga aaaataaaag 

45481 agcaaaaatg gtaatattcc tagggaaatg gtcaagactt gtaccaactg tcttttagct 

45541 cctgataatt cttcaacagt aaccactgtt aacaaaaaag catagctaaa cgttaatacg 

45601 ccaccaacag tcattaagaa atgggcatcc cataaaaaga caagtaaaaa agtacaagcg 

45661 agattgtcta atccttttat tcctaaatga cgcaactgcg actgcacgag gcttcgaata 

45721 acagaaatac tataacctgt caacgcggca taaaagcaag caaaaggaag ctctatccat 

45781 tttatccatt ccaaaggaac tgcgagtaat agcaacaccc ttctaaaaca agtgagaaag 

45841 aagccaacct gcatccctga taaagcaaag agatgaatga tacccaactg actataataa 

45901 tctgtcatct caccaaacga cttatctaaa taaccaaaaa ggaggcccgt caggtagtga 

45961 gacatacgtc ttggaaaatg ctgctggcaa tgaacaatgg ctcgccgtct taaagaggac 

46021 aaatagtcac atattgactc gggtgaaatc acttcaagct gttctatttg ctctaccttc 

46081 cctatcctgt aaattccttg ataagccaaa aaagtctgat aattaaagcc tttaaaattt 

46141 cgaacttcct cagctttttc caatgtcact tttgcgtgca tcactaacca acggtgctct 

46201 ttcttgaaca attgggcttc tgcttggctt ttcaaacggt aaaataactg ataagaatgt 

46261 ttcccatgac gtccaagaac agctaattga tcaccattaa tccgaatact atcaggaact 

46321 aatgctacag aggttatttg tactggctga atttccagtt tttgaaccaa ctgctgtttc 

46381 tgatacagca aaaacaaagc acagaaacta aggatggcaa agacaccgag aaattctttt 

46441 ttagacaaac gcttgacaag taagcaaatc aaactaaggc taaggagaaa cgttaaccag 

46501 ctagggctat ggatttgata aaagagaacc aagattaaaa aagcaaattg aatctttgac 

46561 aggggcacta gcttagtcca agaaaatgtc atcttttaat ttctcgagcg ttttttcgcc 

46621 aatccccgaa acctgacgga gatcttctaa cgctttaaaa ccacctaact tatctctcat 

46681 atcaataata tcctgagctc ttttagcacc aatacctggg atatgttgta gttcttctaa 

46741 gctggcctta ttaatatgaa cctttgactg atccttgctg gcagtttctt ttttaccaga 

46801 aactaatgac cttggtagca cagaaatctc ttctccttgt ttaggtacat aaacaacttg 

46861 ctcatcagtt agtttttctg caaaattaat agcatgttta tcagcttctg aagttaggcc 

46921 tccagctagt tcaatgacat ctcgcacacg actgctagca gttagcttat aaactccctc 

46981 tttttgtacg gcgcctttta aatccactaa aatactatta tcttcttgaa tttccttttt 

47041 ttcttcacta acctgctgtt tcacaggcga tatttctctc aaagcaggaa cggctgcctt 

47101 gctctgccta tttccccaga acaaaaaact gaagcttagt attagaaaaa gtcctaataa 

47161 aagactaatt aggtatggca aaaaataccg ctctctcaaa aacgattttc ctttaattaa 

47221 taattcgtct aacatttttt tacctcatct ttttattcgt aaatgatatc caaaagtaca 

47281 gcagtattgt cattttttgt gcttaaaaga gttaagggtg tcatcgaata tcttttttag 

47341 aaatgaaaaa agtgattaag cattagcggc ttctttcaat agaagactaa tctcaatcac 

47401 ttcttatttc aggcacatgt tagccctcat gttcttaatg gcgatgttta tctggattcc 

47461 aaacaaaact agcaatatag gaaaataaca tggttaataa taataccacc accaaaacca 

47521 atcctaatgg taaacggtag agataagtta aagggttcct tgctttgcct ggttggaaag 

47581 gtgccaactc gtcatccatc cgatcaaact ctgcctgaat acggtttgcc acctcagcaa 

47641 tcccttcatc attcatgcgt ttaatatctg agacgtcaat gggattccca aaagtcatgt 

47701 caacccgttc tcccgctagt aatcccttaa ccgacatagg cccctgatag gctgctggca 

47761 taatcttgac cttagccatt ttagcaatca cagcgacccc tcctttgacc tcttgcgaat 

47821 gcctacttcc acttggaaac ataagaagag aacgattgct ctttttgagc atattaacag 

47881 ggtaacgaat agcatctgga ctcggtttgt cacgatcaat aggaaaagca ccacacattt 

47941 taatccacca agcaaagaga cgatttgtaa acaactcttt tttagccata aaaataaact 

48001 gcttagggcg tgctgcaaat gccatgtaaa ctggatccca aaaggttcga tggggtgcta 

48061 ccagaatata attctcagaa gcatctaaca tcttttcttc atgatggtag tgggcattgc 

48121 cattgacaac ccataataaa aagactacta aaccgcgtaa gtaagcgtaa aacacaggct 

48181 tctcctttaa tagaataatc ttacttattg tatcatgaaa gttgactttt cgaaagtcaa 

48241 aatcactctt caaacattca cctcaagcct attttatgtt aaaataacag gtatgataaa 

48301 agcaatctta aaagaaggcg aacgtattga tcaactcttt tcaagtgatg ttggcattat 

48361 tcaaaacaag gatgtcttta gttactctat tgatagcgtc ctcttatccc gcttccccaa 

48421 gatgccttcc aaagggttaa ttgtggattt gtgctcagga aatggggcgg ttggcttatt 

48481 tgctagcact agaaccaagg cagccatcgt tgaagtagaa ttacaaaaac ggcttgctga 

48541 tatgggacaa cgctctatcc agctcaatca actggaagac caagtaacca tgatttgtga 



48601 
48661 
48721 
48781 
48841 
48901 
48961 
49021 
49081 
49141 
49201 
49261 
49321 
49381 
49441 
49501 
49561 
49621 
49681 
49741 
49801 
49861 
49921 
49981 
50041 
50101 
50161 
50221 
50281 
50341 
50401 
50461 
50521 
50581 
50641 
50701 
50761 
50821 
50881 
50941 
51001 
51061 
51121 
51181 
51241 
51301 
51361 
51421 



tgatttaaaa 
tcccccttac 
ggctcgtcat 
taaatcaaat 
tagccttaga 
taaatcagct 
tattttacct 
gatttatttt 
tgtatgtgtt 
agcgtttagc 
tttctttact 
tctttaaaaa 
aaaagaaaaa 
caggcaccaa 
caagggttac 
taatgcttgc 
agacccgttc 
tatattcctg 
gcaaatagcg 
tataatccgt 
ggacatttac 
aaatagaccg 
ggtagaggtc 
aattaagaga 
caaagacaat 
ctgaagccaa 
agatgggtct 
tggtgatggt 
aaacagtaca 
ccaaatttgc 
ctgaaaccaa 
ttgccaaact 
gttcaatacc 
caatacacat 
aatccgaata 
tcccacgatg 
tgaaaatttc 
agataaacat 
caaacaagac 
tgtgactcag 
gtgtaagagc 
acggtgacat 
cagcttttag 
ttaaagagat 
caactagaga 
aagcaataat 
tcttatactc 
attccattat 



aacctcctaa 
tttaaaagtc 
gaagtgacca 
ggtcgtctgg 
gctaatggtc 
aatatgttac 
cctttagttg 
ggtgctgctt 
agaatgtgtt 
tacacataac 
ttattacgaa 
acgaaaaaca 
tcattgagac 
ttctttgatt 
ttctgaatat 
cttagtctgc 
ttctattaaa 
ttcttgtttg 
tggcacagtc 
tcccatcata 
aaaccaataa 
gtcaatcata 
aaaacaaacg 
tttcacatac 
tgcaagtgcc 
gaagaaaatg 
cgttcctttc 
aatagcaaga 
agaggtcact 
ccctgggtaa 
ggtaaaggag 
aacaaggtaa 
tgagtgttta 
cttaacaaag 
aagggcttca 
gttttcagga 
cagatgcccc 
aactggtcca 
tattaaaatc 
accaggaacg 
cccatcagac 
tttacgtacc 
agcaatcaaa 
tgatcctaaa 
ctgcatcgta 
aaaacctgct 
ctcctaattt 
aaaagcaact 



accatgtgcc 
acgaaagttc 
ctaatttaga 
caatggttca 
ttgcccctaa 
ttattgaagc 
tccacaagga 
ccaaaggaaa 
gataaaaccc 
gcaggaaagg 
gtgtttgata 
agaagccaga 
ttatcatctc 
ggtaacttca 
tgaagcccaa 
atgataaagc 
acaaagcgaa 
ggtaaacggc 
tgtggcattc 
tctaccttgt 
acttgagcgc 
tgatcctgca 
tcgtcacgaa 
ttgaaaacaa 
aagataacaa 
aattctacaa 
ttgattaagt 
ccataagctg 
gcaaataaaa 
gtcacacgaa 
cctgaaataa 
acccttaatt 
ttcgctaaaa 
ggccagctca 
gctcctgttg 
ctaaacagca 
aacatattaa 
aaaattttac 
actagagttg 
gctttcaagc 
aaaagtgttg 
aaggtgaata 
acgtacttga 
ataaaggatt 
taaagggggc 
tttgaagctt 
tttaaaaatt 
ttttcagaaa 



acgttcagga 
taagaagaac 
agaaatttgt 
tcgaccagat 
aagggtacaa 
aatcaaagac 
aaacggagaa 
acctaatcat 
tctacactgg 
gggctaaata 
gcaaagaggc 
aattggccta 
aatgattttt 
agatatctga 
accaacgcat 
gttcaaagtt 
aatcaccaac 
cactttccat 
taaaaccaag 
acttagctgt 
gttttggccg 
tacgattgga 
gttgtttaat 
tccgtgtgcc 
ccgcatagcc 
gggcaaagaa 
aatactttaa 
cctccatgtg 
tccagttaat 
acaaagggaa 
gagcctgtga 
gtgatggcac 
tccatgcagc 
cataaatatt 
tcgcaagaaa 
aatgcagagc 
aaaaaccact 
caataaaacc 
tgataatgac 
cctcaatagc 
cacctccaat 
aagaaaaaat 
ttgttgtgat 
cagaaacctg 
ttgttccaat 
tgtcaaaggc 
ataacaaaat 
atta 



gttgatttga 
gtctctgaac 
caggtagccc 
cgattcttgg 
tttgtctatc 
ggttctattg 
tacactgatc 
gaccactaaa 
ttatacaact 
tactcgctac 
tgcgatgagc 
tattgctact 
ttatgcttca 
tagaatcaag 
tggactagcg 
actcaattga 
atcacgacca 
caaatcctga 
ataaaggttg 
ataaggttca 
cttgtctaaa 
taggtagaca 
ctgctccttg 
cgcatgccag 
accgtgcata 
agccatcact 
gaggattgtt 
ggctgatgtt 
gacaggaata 
aattttcaaa 
ggcaataata 
actagcaaag 
ctggccacag 
tcctcgacca 
aatggacccc 
atagtaagga 
aacacctaga 
tgttccaaac 
attggtttga 
tgaagtaact 
catcgccgga 
cccaccttca 
caaggtcagt 
attaacccct 
atctccataa 
agtaagatgg 
aactgaaacc 



tgctctgcaa 
attatttact 
gtcatgccct 
aaattataga 
ctaaattagg 
aagggatgac 
atatttttga 
aaagcttata 
gatttgaaaa 
cggttacctg 
gctgaagcac 
catcaaaaag 
ctgtcttcca 
ggaaccactt 
gtaacatgtt 
cgtgcattgg 
ggtgtgatgg 
acaatcgtgc 
actcgaacca 
tcagttacct 
atggagtata 
acatttgttt 
taatcattca 
ataaacatga 
aatttgatag 
aaatgagcca 
gtcatcaaca 
ctaaaagcca 
tacaattgtc 
cgcatggctt 
gctgccaagg 
aaagggttta 
taagacagca 
acatgtccta 
aagataaaaa 
ttgatagcct 
aaactaaacc 
cgctgaatac 
ttttggtaga 
gttaccgcag 
acaatgagcc 
tggtggttat 
gtccaaataa 
ccttgatttt 
acaataccta 
ctatcagaca 
attataacag 



L4 



ANSWER 11 OF 16 



GEN BANK . RTM . COPYRIGHT 2002 



LOCUS (LOC) : 
GenBank ACC. NO. (GBN) 
GenBank VERSION (VER) 
CAS REGISTRY NO. (RN) 
SEQUENCE LENGTH ( SQL) 
MOLECULE TYPE (CI) : 
DIVISION CODE (CI) : 
DATE (DATE) : 
DEFINITION (DEF) : 

SOURCE: 
ORGANISM (ORGN) : 



AE006573 GenBank (R) 

AE006573 AE004092 
AE006573.1 GI:13622459 
331700-16-4 
10029 

DNA; linear 
Bacteria 
1 Jun 2001 

Streptococcus pyogenes Ml GAS strain SF37 0, 
section 102 of 167 of the complete genome. 
Streptococcus pyogenes Ml GAS. 
Streptococcus pyogenes Ml GAS 



NUCLEIC ACID COUNT (NA) 
REFERENCE: 

AUTHOR <AU) : 



TITLE (TI) : 

JOURNAL (SO) : 
OTHER SOURCE {OS) : 
REFERENCE: 

AUTHOR (AU) : 



TITLE (TI) : 
JOURNAL (SO) : 



Bacteria; Firmicutes; Bacillus/Clostridium group; 
Lactobacillales ; Streptococcaceae ; 
S treptococcus 
: 3029 a 2125 c 1632 g 3243 t 

1 (bases 1 to 10029) 

Ferretti, J. J. ; McShan,W.M.; Adjic,D.; Savic,D.; 
Savic,G.; Lyon,K.; Primeaux,C; Sezate,S.S.; 
Surorov, A. N . ; Kenton, S.; Lai,H.; Lin,S.; Qian,Y.; 
Jia,H.G.; Najar,F.Z.; Ren,Q.; Zhu,H.; Song,L.; 
White, J.; Yuan,X.; Clif ton, S . W. ; Roe, B . A. ; 
McLaughlin, R. E. 

Complete genome sequence of an Ml strain of 
Streptococcus pyogenes 

Proc. Natl. Acad. Sci. U.S.A., 98 (8), 4658-4663 (2001) 
CA 134:306044 

2 {bases 1 to 10029) 

Ferretti, J. J. ; McShan,W.M. ; Adjic,D.; Savic,D.; 
Savic,G.; Lyon,K.; Primeaux,C; Sezate,S.S.; 
Surorov, A. N. ; Kenton, S.; Lai,H.; Lin,S.; Qian,Y.; 
Jia,H.G.; Najar,F.Z.; Ren,Q.; Zhu,H-; Song,L.; 
White, J. ; Yuan,X.; Clif ton, S . W . ; Roe, B . A. ; 
McLaughlin, R. E. 
Direct Submission 

Submitted ( 10-APR-2001 ) Department of Microbiology and 
Immunology, University of Oklahoma Health Sciences 
Center, 940 SL Young Blvd, Oklahoma City, OK 73104, USA 



FEATURES (FEAT) : 

Feature Key 
===============+======== 

source 1 . . 10029 



Location 



Qualifier 



gene 
CDS 



complement (135. .626) 
complement (135. . 626) 



gene 
CDS 



complement (619 .. 1911) 
complement (619 . . 1911) 



/ organism="Streptococcus pyogenes 
Ml GAS" 

/strain= ,, SF370" 

/serotype= ,, Ml" 

/db-xref="taxon: 160490" 

/gene="aroK M 

/note="SPyl351" 

/gene="aroK" 

/EC-number= M 2.7.1.71" 

/note="Best Blastp hit = 

pir||D82693 shikimate kinase 

XF1335 [imported] - Xylella 

fastidiosa (strain 9a5c) 

>gi| 9106332 | gb | AAF84 144 . 1|AE003966 

-5 (AE003966) shikimate kinase 

[Xylella fastidiosa] " 

/codon-start=l 

/transl-table=ll 

/product="putative shikimate 

kinase" 

/protein-id="AAK34179. 1" 

/db-xref="GI : 13622460" 

/ trans la tion="MTKVLLGFMGVGKTTVSKHL 

SMHCKDMDAI I EAKI GMS I AAFFE 

QHGEIAFRTIESQVLKDLLFANDNSIIVTGGGW 

VLQENRQLLRKNHQHNILLVASFE 

TLYQRLKHDKKSQRPLFLKYSKEAFYEFYQQRMV 

FYEGLSDLVIRVDHRTPEEVANII EGY" 

/gene="aroA" 

/note="SPyl352" 

/gene="aroA" 

/EC-number ="2 . 5 . 1 . 19" 

/note=*'Best Blastp hit = 



gene 
CDS 



complement 
complement 



(2013. .2978) 
(2013. .2978) 



gene 
CDS 



complement (2980 . . 3840) 
complement (2980 . . 384 0} 



sp | P43905 | AROA-LACLA 
3-PHOSPHOSHIKIMATE 
1 - CARBOX YVI N YLT RAN S FERAS E 
( 5- ENOLP YRUVYLSH I KIMATE- 3 - PHOS PHAT 
E SYNTHASE) {EPSP SYNTHASE) 
(EPSPS) >gi| 1075724 |pir | | S52580 
3-phosphoshikimate 
1-carboxyvinyltransf erase (EC 
2.5.1.19} - Lactococcus lactis 
>gi | 683583 | emb | CAA5518 0 . 1 | 
(X78413) 

5- enolpy ruvyls hi kimate- 3 -phosphate 

synthase [Lactococcus lactis] " 

/codon-s tart=l 

/transl-table=ll 

/product= "putative 

3-phosphoshikimate 

1-carboxyvinyltransf erase" 

/protein-id="AAK34180. 1" 

/db-xref="GI: 13622461" 

/ translation "MKRMKLRTNAGPLQGTIQVP 

GDKSISHRAVILGAVAKGETRVKG 

LLKGEDVLSTIQAFRNLGVRIEEKDDQLVIEGQG 

FQGLNAPCQT LNMGN S GTSMRLIA 

GLLAGQPFSVKMIGDESLSKRPMDRIVYPLKQMG 

VEISGETDRQFPPLQLQGNRNLQP 

ITYTLPIS S AQ VK S AI L LAALQAKGTT Q WE K E I 

TRNHTEEMIQQFGGRLIVDGKRIT 

LVGPQQLTAQEITVPGDI S SAAFWLVAGLI I PGS 

ELLLKNVGVNPTRTGILEWEKMG 

AQI VYEDMNKKEQVTSI RWYSNMKGTI I SGGLI 

PRLIDELPIIALLATQAQGTTCIK 

DAQELRVKETDRI QWT DI LNSMGAN I KATADGM 

I I KGPTVLYGANTSTYGDHRIGMM 

TAIAALLVKQGQVHLDKEEAIMTSYPTFFKDLER 

LCHD" 

/gene="SPyl353" 

/gene="SPyl353" 

/note="Best Blastp hit = 

dbj IBAB07074.il (AP001518) unknown 

conserved protein [Bacillus 

halodurans ] " 

/codon-start=l 

/transl-table=ll 

/product=" conserved hypothetical 
protein" 

/protein-id="AAK34181. 1" 

/db-xref="GI : 13622462" 

/translation="MAEKKWFDKVLSKWQYEPIQ 

VFMRHLQSAEMDLSAI AVAYYLI L 

TAFPLIVIAANIFPYLNIDIADLLRLMKQNLPKD 

I FRPAS AI VEN I FS KP S GSVLGVA 

T LT G L WTM S RS LT S LQ KAI N KAYGAS Q H RD F F I G 

HLVGLLTSLI I LFLLAFALI FS I F 

SKAAI QVLDKHYHLSDNITTIFLLLIQPITVLII 

FVGLMLLYFLLPNVKI KKI RYI LP 

GT L FT S FVMT FL S N LVGNYWYNVERMVD I KM FG 

SVMI FI IMLWFI FLARI LI LGAI F 

NATYQEMSLGKLEGRSGDMIAILKKTLGNDSDLS 

PSQSIEDSHTD" 

/gene="map" 

/note= ,, SPyl354" 

/gene="map" 



/EC-number="3.4. 11. 18" 
/note="Best Blastp hit = 
sp|Q9Z9J4 [AMPM-BACHD METHIONINE 
AMINOPEPTIDASE (MAP) (PEPTIDASE M) 
>gi| 11264635|pir| |T44405 methionyl 
aminopeptidase (EC 3.4.11.18) map 
[imported] - Bacillus halodurans 
>gi| 4512426 | dbj |BAA75293.1| 
(AB017508) map homologue (identity 
of 81% to B. subtilis ) [Bacillus 
halodurans ] 

>gi | 101727 68 | dbj |BAB03875.1| 

(AP001507) methionine 

aminopeptidase [Bacillus 

halodurans ] " 

/codon-start=l 

/transl-table=ll 

/product="putative methionine 

aminopeptidase" 

/protein-id="AAK34182 .1" 

/db-xref="GI: 13622463" 

/translation="MITLKSAREIEAMDRAGDFL 

AGIHI GLRDI I KPGVDMWEVEAYV 

RRRCKEDNVLPLQIGVDGHMMDYPYATCCGLNDE 

VAHAFPRHYILKEGDLLKVDMVLS 

EPLDKSIVDVAALDFDNVPEMKKWTGSYTGGLAD 

S CWAYAVGT PSDEIKQ LMDVT K EA 

MYRG I E KAVI GNRI GDI GAAVQ E YAE S FGYGWR 

D L VG H G VG P TMH EE PMV PN Y GTAG 

RGLRLKEGMVLTVEPMINTGTWEIDTDIKTGWAH 

KTLDGGLSCQYEHQFVITKDGPVI 

LTSQGEERTY" 

gene complement (3856 .. 5139 ) /gene="SPyl355 " 

CDS complement (3856. .5139) /gene="SPyl355 " 

/note="Best Blastp hit = 
pir||A69998 hypothetical protein 
ytol - Bacillus subtilis 
>gi 12293258 | gb | AAC00336 . 1| 
(AF008220) Ytol [Bacillus 
subtilis] 

>gij 2635392 | emb | CAB14 887.il 
(Z99118) ytol [Bacillus subtilis]" 
/ codon-start=l 
/transl-table=ll 

/product=" conserved hypothetical 
protein" 

/protein-id="AAK34183. 1" 

/db-xref="GI: 136224 64" 

/ translation="MSKHQDILDYLEKLAIGKKV 

SVRS I SNHLKVS DGTAYRAI KEAE 

NRGIVETKPRSGTVRIEKKGRVRIDRLTYSEIAR 

I S D S EVLAGHAGLGH E FS RFS I GA 

MTQQN I RRY LVKGGLL I VGDRET I QLLALENHNA 

ILVTGGFPVSKRVI EMANNQRIPV 

MVTHYDTFTVATMINHALSNIRIKTDLKTVEQVM 

IPITDYGYLCEDSSVEEFNTLIKK 

TRQVRFPVLDYKRKVI G WSMRDWDQLPTTKLT 

KVMS KN P I TARPNT S LANI S QKMI 

FEDLNMLPVTDEENNLLGMITRRQAMENLPNHQP 

NNPYTYSEQILSNLEETVDYYQW 

VEPTMI DSAGNMSNGVI SEFLKEI S I RALTKKHQ 

KNIIIEQMMVYFLHAIQIEDELKI 

YPKIITENRRSSTIDIEIFVDDQVIAKAIITTKI 



gene 
CDS 



complement (514 8 . .5690) 
complement {5148, .5690) 



gene 
CDS 



complement (5928 . . 6581) 
complement (5928 . . 6581) 



gene 
CDS 



complement (6939. . 8198] 
complement (6939. . 8198] 



N" 

/gene="SPyl356" 
/gene="SPyl356" 
/note="Best Blastp hit = 
emb|CAA03913. 1| (AJ000084) 
putative acetyl transferase 
[Proteus mirabilis]" 
/ codon-start=l 
/transl-table=ll 
/product="putative acetyl 
transferase" 

/protein-id= M AAK34184 . 1" 

/db-xref="GI: 13622465" 

/translation— "MDIWTKLAVFAFFETPKVTL 

RPFRYEDHWDFYSMVNDTKNLYYV 

FPEQKTKAASDYLLVHSFIKFPLGQWAIEDKATH 

QVI G S I RI EH YDAKT RCAD I G Y FL 

NYAFWGQGIMTEWIKLVYLS FHEFGLKTLRI IT 

HLENKASQKVAKKAGFQLKTCFKG 

SDRNTHKICIYKMYQLTNDR" 

/gene="grab" 

/note="SPyl357" 

/gene="grab" 

/note="Best Blastp hit = 
gb|AAD26340. 1|AF124 4 01-1 

(AF124401) GRAB precursor 

[Streptococcus pyogenes] " 
/ codon-start=l 
/transl-table=ll 

/product="protein GRAB (protein 
G-related alpha 2M-binding 
protein) " 

/protein-id="AAK34185, 1" 

/db-xref="GI : 13622466" 

/trans la tion="MGKEIKVKCFLRRSAFGLVA 

VSASVLVGSTVSAVDS P IEQPRII 

PNGGTLTNLLGNAPEKLALRNEERAIDELKKQAI 

E D KEATTAI EAAS S DALEALADQT 

DALQS EEAAWKADNAAS DALEALADQT DALQ S E 

EAEWQ S DNAAS DAWEKAAT P IAL 

DVKKTKDTKPWKKEERQNVNTLPTTGEESNPFF 

TAAALAIMVSTGVLWS S KCKEN " 

/gene="murZ" 

/note="SPyl358" 

/gene="murZ" 

/note="Best Blastp hit = 
sp | P19670 | MUA2-BACSU 
UDP-N-ACETYLGLUCOSAMINE 
1 - CARBOX YVINYLT RAN SFE RASE 2 
(ENOYL PYRUVATE TRANSFERASE) 
(UDP-N-ACETYLGLUCOSAMINE 
ENOLPYRUVYL TRANSFERASE) ( EPT) 
>gi | 2127262 | pir | IG32354 
UDP-N-acetylglucos amine 
1-carboxyvinyltransf erase (EC 
2,5.1.7) murZ - Bacillus subtilis 
>gi I 853767 | emb | CAA89875 . 1 1 
(Z49782) UDP-N-acetylglucosamine 
1-carboxyvinyltransf erase 
[Bacillus subtilis] 
>gi | 2636235 | emb | CAB15727 . 1 | 
(Z99122) UDP-N-acetylglucosamine 
1-carboxyvinyltransf erase 



[Bacillus subtilis] 

>gi | 2636247 | emb | CAB15738 . 1| 

(Z99123) UDP-N-acetylglucosamine 
1-carboxyvinyl transferase 

[Bacillus subtilis]" 
/codon-start=l 
/transl-table=ll 
/product= "putative 
UDP-N-acetylglucosamine 
1-carboxy vinyl transferase" 
/protein-id="AAK34186. 1" 
/db-xref="GI: 13622467" 
/ translation="MRKIIINGGKALSGEVAVSG 
AKNSWALI PAI I LADD I VI LDGV 
PAI S DVDS LI EIMELMGATVNYHGDTLEI DPRGV 
QDIPMPYGKINSLRASYYFYGSLL 
GRFGQAWGLPGGCDLGPRPIDLHLKAFEAMGVE 
VS YEGENMNLSTNGQKI HGAH I YM 
DT VS VGAT I NTMVAATKAQGKT VI ENAARE P E 1 1 
DVAT LLNNMGAH I RGAGT D 1 1 T I Q 
GVQKLHGTRHQVI PDRI EAGTYIALAAAI GKGVK 
ITNVLYEHLESFIAKLEEMGVRMT 
VEEDAI FVEKQESLKAITIKTSPYPGFATDLQQP 
LT PLLLKADGRGTI I DTI YEKRI N 
HVP ELMRMGADI S VI GGQIVYQGP S RLTGAQVKA 
T D LRAGAALVTAGLI AE G KT E I TN 
I EFI LRGYAS I I AKLTALGADI QLI ED " 
gene complement ( 8372 9568 ) /gene="metK" 

/note="SPyl359" 
CDS complement (8372. . 9568) /gene="metK" 

/EC-number="2. 5. 1. 6" 
/note-"Best Blastp hit = 
sp | P54 419 IMETK-BACSU 
S-ADENOSYLMETHIONINE SYNTHETASE 

(METHIONINE ADENOSYLTRANSFERASE) 

(ADOMET SYNTHETASE) 

>gi | 7434008 |pir | ID69657 methionine 

adenosyltransf erase (EC 2.5.1.6) - 

Bacillus subtilis 

>gi! 2293164 | gb | AAC00242.1j 

(AF008220) SAM synthase [Bacillus 

subtilis] 

>gi| 2635539 | emb | CAB15033. 1| 

(Z99119) S-adenosylmethionine 

synthetase [Bacillus subtilis] " 

/codon-start=l 

/ trans l-table=ll 

/product=" S-adenosylmethionine 

synthetase" 

/protein-id-"AAK34187.1" 

/db-xref="GI: 13622468" 

/translation="MSERKLFTSESVSEGHPDKI 

ADQ I S DAI L DAI LAED P EAHVAAE 

T C VYTG S VHVFGE I S TTAY I D I N RWRDT I AE I G 

YTEAEYGFSAESVGVHPSLVEQSG 

DIAQGVNEAFESREGDTDDLSHIGAGDQGLMFGF 

AINETPELMPLPISLSHQLVRRLA 

ELRKSGEISYLRPDAKSQVTVEYDEHDKPVRVDT 

WISTQHDPEATNDQIRQDVIEKV 

I KAVI PADYLDDDTKFFINPTGRFVIGGPQGDSG 

LTGRKI IVDTYGGYSRHGGGAFSG 

KDATKVDRSASYAARYIAKNLVAAGLVTKAEVQL 

AYAI GVAQ PVSVRVDT FGTSTVP E 



AVL EAAVRQVFDLRPAG 1 1 QML DLKRP I YKQTAA 
Y G HMG RT DIDLPWERLN KVDAL VE AVKTVL " 



SEQUENCE (SEQ) : 

1 tcctctcaaa attttaatca ttatagaata atcaagatta tttcctaata tttaataaag 
61 ccaacttgcc ataagaagtg ctttagacag atacctgttt aaaaccataa atatcagatt 
121 acgacaatga cctactaata accctcaatg atgttggcaa cttcttcagg cgtacgatgg 
181 tcaactctga ttactaaatc tgaaagtccc tcataaaata ccatacgttg ttgataaaat 
241 tcataaaatg cttccttaga gtacttaaga aatagaggtc tttgagactt tttatcatgt 
301 tttaaacgct ggtacaaagt ttcaaaagaa gctaccaata aaatattatg ctggtgattt 
361 tttctcagta attgtcgatt ttcttgtaaa accactacac cgccacctgt tacgatgata 
421 ctattatcat ttgcaaacaa tagatctttt aacacttgac tttcaattgt tcgaaatgct 
481 atttctccat gctgttcaaa aaaagctgca atagacatac cgattttagc ttcaataata 
541 gcatccatat ctttacagtg catacttagg tgtttcgaaa ccgttgtttt ccccactccc 
601 ataaatccca ataacacttt agtcatgaca cagcctttct aaatctttga aaaacgttgg 
661 ataagacgtc atgatggctt cttctttatc caaatggacc tgtccttgtt taacaagcaa 
721 ggctgcaatt gctgtcatca taccaatacg atgatctcca taggtacttg tgttagcccc 
781 atatagtacc gtagggcctt tgataatcat gccatctgct gtcgctttga tattagctcc 
841 catactgtta agaatatcag ttactacttg aatacgatct gtttctttga ctcgtaattc 
901 ttgagcatct ttaatacagg ttgttccttg tgcttgggtt gcaagaagtg caatgatggg 
961 cagttcatca atcaatcgag ggataagacc tcctgatatg atagttcctt tcatgttaga 
1021 atataccact cgaatactag ttacttgctc tttcttattc atatcttcat agacaatctg 
1081 tgctcccatt ttttcaacca cttcaagaat ccctgttcgt gtcggattga ctccaacatt 
1141 ctttaaaagg agctccgaac caggaataat taagccggcg acaagccaaa aagctgcact 
1201 agaaatatct ccggggacag ttatctcttg agcagtgagc tgctggggtc ccaccaaagt 
1261 aatgcgttta ccatcaacta tcaatcgtcc accaaattgt tgaatcattt cttctgtatg 
1321 gtttcgagta atctcttttt caacaacctg tgttgttcct tttgcttgca aagctgctaa 
1381 taaaatagct gacttaacct gagcagaaga gataggcaag gtatatgtga ttggttgtaa 
1441 attacgatta ccttgcaatt gtagtggagg aaattgccta tctgtttctc cagatatctc 
1501 aacccccatt tgctttaacg gataaacaat ccgatccata ggacgtttgg ataagctttc 
1561 atcgccaatc attttgacac taaaaggttg acctgccaat aagccagcaa tgaggcgcat 
1621 agaggttcca gaatttccca tattaagtgt ctgacaagga gcgttcaatc cttgaaaacc 
1681 ttgaccttct atcacaagct ggtcatcttt ttcttcgata cggaccccca aattcctaaa 
1741 ggcttgaatc gtggaaagca catcttctcc ttttaagagt ccttttactc gtgtttcccc 
1801 tttagcaacg gctcctaata tgactgcccg gtgactaatg gacttgtctc ctggaacttg 
1861 aatcgttccc tgtaatggtc ctgcatttgt tcgcaatttc atccgtttca tctgcctttc 
1921 tatttgctaa gatcaatgat tttctattca tcctcataaa aaatgaagca agaaaatagt 
1981 ttctcactcc acgacttatt atcttttttg tatcaatcag tgtgactatc ttcgatagac 
2041 tgtgaaggag atagatctga atcattccca agtgtttttt taaggatagc gatcatatca 
2101 ccactacgac cttctaattt ccccaaggac atttcttgat aggtcgcatt aaatatagct 
2161 cctaaaatca ggattcttgc taagaaaata aaccatagca tgatgataaa aatcataact 
2221 gaaccaaaca ttttaatatc taccatccgc tcaacattat acacaacgta attgccaacc 
2281 agattactca aaaatgtcat cacaaaagat gtaaataggg ttcctggtaa aatgtagcga 
2341 atttttttaa tcttaacatt gggtaataaa aaatatagta gcatcaagcc aacaaaaata 
2401 atcaaaactg taataggttg aatgaggagc aagaaaatcg ttgtgatatt atcactcaaa 
2461 tggtaatgct tatccagcac ttgaatagca gctttagaaa atattgaaaa gattaaggca 
2521 aaggctaata aaaataaaat aattaaactg gtcaacaaac caaccaagtg tccgataaag 
2581 aaatctcgat gctgagaagc gccataggct ttattaatag ctttttgtag cgatgtcaaa 
2641 cttcgagaca ttgtccataa tcctgtcaaa gtcgctactc ccaaaacact tccagacggt 
2701 ttagagaaaa tattttctac aattgcagaa gccggtctaa aaatatcttt aggcaaattt 
2761 tgcttcatta aacgtaacaa atcagcaata tcaatattga ggtaaggaaa aatattggct 
2821 gcaataacaa ttaatggaaa ggccgttaag ataaggtaat acgcaaccgc aatggcagat 
2881 aaatccattt ctgcactttg taaatgcctc ataaagactt gaatgggttc atactgccac 
2941 ttggacagta ccttatcaaa ccattttttt tctgccattt tagtaagttc tttcttctcc 
3001 ttgacttgtt aaaataacgg gaccatcttt agtaatcaca aattggtgtt cgtattggca 
3061 agataaacca ccatctaggg ttttatgagc ccaacctgtc ttgatgtcgg tatcaatttc 
3121 ccaagttcct gtattaatca ttggctcaac agtcaagacc atgccttctt ttagacgaag 
3181 tccacgacct gctgttccat agtttggtac cattggctct tcatgcattg taggaccaac 
3241 accgtgacca acaagatcac gcacgacacc ataaccgaag ctttcagcgt attcttgaac 
3301 agctgcgcca atatcaccaa tacgattgcc aattactgct ttttcaatac cacggtacat 
3361 ggcttctttg gtgacatcca ttaattgctt tatttcgtca gacggtgttc caacagcata 
3421 agcccaacaa gagtcagcta aaccaccggt ataagatcct gtccatttct tcatctcagg 
3481 tacgttatca aaatctaaag ctgctacatc aacaattgat ttatccaaag gctcactgag 



3541 taccatgtca actttaagca aatccccttc tttcagaatg taatgacggg gaaaggcatg 

3601 tgctacttcg tcatttagac cacaacaggt cgcataagga tagtccatca tgtgaccatc 

3661 aacccctatt tgcaaaggaa gaacgttgtc ttctttacaa cggcgacgaa catatgcttc 

3721 cacttcccac atatccacac* caggcttaat aatatccctt aagccaatat ggatacctgc 

3781 taagaagtct cctgctctat ccatcgcttc tatttcacgg gctgatttta atgttatcat 

3841 tgttttgtta ctcctcta'at ttattttcgt tgtaataata gctttagcaa tcacttgatc 

3901 atccacaaaa atttcaatat caatggtgct gcttcgtcta ttttcagtaa tgattttagg 

3961 atatattttt aattcatcct caatttgaat agcatgtaaa aagtatacca tcatttgttc 

4021 gataatgata tttttttggt gctttttcgt gagggctctg atactaattt cctttaagaa 

4081 ctctgaaata acaccgtttg acatgttacc agcactatca atcattgttg gctcaactac 

4141 tacttgataa taatcaaccg tttcttcaag gttagaaagt atttgctcac tataagtata 

4201 ggggttattt ggttggtgat ttggcaaatt ttccattgct tgtctacgag taatcatacc 

4261 aagtaaattg ttttcttcgt cagtgacagg taacatgttt aaatcttcaa agatcatttt 

4321 ctggctaata ttagcaagac tagtatttgg tctagccgtt attggatttt tagacatgac 

4381 cttggtaagc ttagttgttg gcaactgatc caccacatca cgcatactaa ctacaccaat 

4441 cacttttctt ttataatcta atacaggaaa cctgacttgt cgtgtttttt ttattaatgt 

4501 attgaattct tcaacagagc tgtcttcgca aaggtaacca taatctgtaa taggtatcat 

4561 tacctgttca actgttttga gatctgtttt aatacgaata ttagatagcg cgtgattaat 

4621 cattgttgcc acagtaaagg tatcataatg agttaccata actgggattc gttggttatt 

4681 tgccatttca ataacacgtt tggatactgg aaatccgccc gtcaccaaaa tggcattatg 

4741 gttttcaaga gctaagagtt gaatcgtttc acgatcccca actattaata accctccttt 

4801 gaccaagtaa cgacgaatat tttgttgagt catagcacca attgaaaacc tactaaattc 

4861 atgtcctaaa ccagcatgtc ccgctagcac ttccgaatca ctgatccgag caatttcgga 

4921 ataggtcaga cggtcaatac gaacccgtcc ttttttttca atacgaacag ttccacttct 

4981 tggtttggtt tcgacaatac ctcgattttc tgcctcttta atagcacggt aggctgttcc 

5041 atcgcttact tttaagtggt ttgaaatgct tctaacactc acttttttac caatagcaag 

5101 tttttctaaa taatctaaaa tatcttgatg tttgctcata atgattatca cctatcatta 

5161 gttagttggt acattttata aatgcagatt ttatgagtat tacgatcact tcctttaaaa 

5221 caggttttta gttgaaaacc tgctttttta gctactttct ggctggcctt attttctaaa 

5281 tgagttataa tacgcaacgt tttgagacca aattcgtgaa aagataaata aacaagtttt 

5341 attacgactt ctgtcataat tccttgtccc caaaaggcat agtttaaaaa atagccaata 

5401 tcagcacaac gcgttttagc atcataatgc tcaattctaa tagaacctat tacttggtgg 

5461 gttgctttat cttctattgc ccactgacct aaaggaaact ttataaaact atgtactaaa 

5521 agatagtcac ttgctgcctt agttttttgt tctggaaaaa cataataaag gtttttagtg 

5581 tcgttaacca tgctgtaaaa atcccaatga tcttcatagc gaaaaggccg taatattact 

5641 ttcggagtct caaaaaaagc aaacactgca agctttgtcc aaatatccat attatacctt 

5701 tcacaatacc tgtattgggt ccattataac aaatcttttg caaatattct ataacagtct 

5761 tagtctttat ctatcctttg atacaactgg gttagtttta ttaaagcttg ttctaatgag 

5821 tttgagaaca tttagtcttt caagctatta taaactgtag catttttaaa tatcagaaaa 

5881 agagaatctt tcgattccct tgtttcattt gctagaacaa atagcaacta attttctttg 

5941 cactttgaac ttacaactaa cacacctgta cttaccatta ttgcaagcgc agcagctgta 

6001 aagaatgggt tagactcttc accagttgta ggaagggtat taacgttttg tctttcttct 

6061 tttttaacta caggttttgt atctttagtt ttcttaacat ctaaagcgat tggagttgct 

6121 gctttttccc aggcgtcact agcagcgtta tctgattgaa ctacttcagc ttcttctgat 

6181 tgtaaagcgt ctgtttgatc cgccaatgct tctaaggcgt cactagcagc gttatccgct 

6241 ttaacaaccg cagcttcttc tgattgtaaa gcgtctgttt gatccgctaa tgcttctaag 

6301 gcatctgaac ttgctgcttc tatagctgtc gtagcttctt tatcctcaat agcttgtttt 

6361 tttaattcat caatggctct ttcttcatta cgtaatgcca gtttttctgg agcattgcca 

6421 agaagattag ttaaggttcc gccatttgga ataattcgag gctgttcgat aggtgagtca 

6481 acagcagata ctgttgaacc gactaatact gatgctgaca ccgcaactaa tccaaaagct 

6541 gatctacgca aaaagcattt cacttttatt tcttttccca ttgtttctcc ttttttattt 

6601 ttatatgcat tagcatatta aattaccgat aatttggaaa ttataattaa taattccatc 

6661 ttttattata cagattaatt gcataaaatc aagtttatta tctaatttat atattatttt 

6721 tttaaaaaat taataaaata atattttaag gagtgtttat ttatcacttt actaccgtca 

6781 actcattatt ttagcattaa aattaataat attagttagt gatatcattt ttatcttttt 

6841 tatgacagtt aaaaagccat aaaatgcaac aaagtatgca cctaagtatc attagcctaa 

6901 gcacatgtaa tataaaaaag agaagcgtta gcttctcttt agtcttcgat taattgaata 

6961 tctgccccta gtgctgttaa ttttgcaatg atactagcat agccacgtaa gataaattca 

7021 atattagtaa tttctgtctt gccttcagct attagaccag cagtcactag agccgctccg 

7081 gcacgtaaat cagtggcttt gacctgagct cctgtcaggc gagacggccc ttgataaaca 

7141 atttgaccac caataactga gatatctgct cccatgcgca tcaactctgg cacatggtta 

7201 atgcgctttt catatatagt gtcaataatc gttccacgac catctgcttt taacaacaag 

7261 ggcgttaatg gctgttgcaa atcagtggca aaaccagggt aaggagaggt tttaattgta 



7321 
7381 
7441 
7501 
7561 
7621 
7681 
7741 
7801 
7861 
7921 
7981 
8041 
8101 
8161 
8221 
8281 
8341 
8401 
8461 
8521 
8581 
8641 
8701 
8761 
8821 
8881 
8941 
9001 
9061 
9121 
9181 
9241 
9301 
9361 
9421 
9481 
9541 
9601 
9661 
9721 
9781 
9841 
9901 
9961 
10021 



atagccttga 
acacccattt 
atcttaacac 
tcaggaataa 
tctgtacctg 
atctctggct 
accatagtat 
attttttgac 
atagcctcga 
ggtaagccaa 
gctcgaagac 
atttctaaag 
agactatcta 
atgattgctg 
gataaggctt 
agaattcaac 
tttttaatca 
acttactcta 
aagcatcaac 
cataggcagc 
ctggccgtaa 
aggttccaaa 
gttggacttc 
cagcgtaaga 
catgacgtga 
ctccttgcgg 
catctaaata 
tttggtcatt 
caggtttatc 
aactaatctc 
aaattggtaa 
ggtcacccgc 
cattaacccc 
attctgctga 
ccacacggtt 
ctgtgtaaac 
ctaaaatagc 
cagacgtgaa 
tttttcagtc 
gagcaagtca 
actagctagt 
cgttgagtta 
agacgaagta 
caaaaacatt 
gttttagcca 
caaggttat 



gggattcttg 
cttc.taactt 
cttttccaat 
cttggtgtct 
ctccacgaat 
cacgtgcagc 
taattgtagc 
catttgtcga 
aggccttcaa 
caactgcttg 
tattaatctt 
tatcaccatg 
catcactaat 
gaataagcgc 
ttccgccatt 
cttttcattt 
tcccttttaa 
cttttttaat 
cttatttaaa 
tgtttgtttg 
atcaaagact 
tgtatccacg 
agctttggtc 
agccgaacgg 
atagcctcca 
acctccaata 
atctgctgga 
agtagcttct 
gtgttcatcg 
acctgactta 
aggcatcaat 
tccaatatgg 
ctgagcgata 
aaagccatat 
aatatcaatg 
acaagtttct 
atctgaaatt 
aagtttacgt 
acattgacca 
agtggccaaa 
ccacctagtg 
caaagaatcc 
atttagctaa 
tcgttcaaca 
tttaggtgcc 



cttttcaaca 
agcaatgaaa 
agctgccgcc 
agtaccatgc 
atgcgcaccc 
gttttcaata 
accgacacta 
taaattcata 
atgcaagtca 
tccaaaacga 
tccgtaaggc 
atagtttact 
agcaggtaca 
aacaacactg 
aataataatt 
tatcataaat 
aggcttattt 
aaagttgtcg 
cgctcccatg 
taaatcgggc 
tgacgaacag 
cgaacagaca 
acaaggcctg 
tccacttttg 
taggtatcca 
acaaaacgtc 
attacagcct 
ggatcatgct 
tactcaactg 
cgtaattccg 
tctggtgttt 
ctaaggtcat 
tctccagatt 
tctgcttctg 
tatgctgttg 
gcagccacat 
tggtctgcaa 
tctgacataa 
caaagcaaga 
accaacttag 
gctagcgtcc 
ggtctccttg 
agggagaacg 
gaccgtctta 
attcttttca 



aagatagcat 
ctctctaaat 
aaagcgatat 
aatttctgaa 
atgttattca 
accgttttac 
acggtgtcca 
ttttcaccct 
attggtcttg 
cctaaaagac 
atcgggatgt 
gttgctccca 
ccatcaagaa 
ttttttgccc 
ttacgcatac 
catgaagcct 
aataacaaaa 
tttataatac 
gcaaatcaat 
gttttaaatc 
cagcttctaa 
caggctgagc 
ctgccacaag 
tcgcatcttt 
caataatctt 
ctgttggatt 
tgatcacttt 
gagtagaaat 
tcacttgaga 
ccaagcgacg 
cattgatggc 
cagtatcacc 
gttctacaag 
tataaccaat 
ttgagatttc 
gggcttctgg 
tcttatctgg 
aaatgtcccc 
agttgcctac 
ctaatcagtt 
attaaccaga 
ttgagaggat 
actgttcccc 
tcgggactca 
ctcattatcc 



cctcttctac 
gctcataaag 
aagtccctgc 
caccttgtat 
aaagagtagc 
cttgagcttt 
tatagatatg 
cataagacac 
gtcctaaatc 
taccgtagaa 
cttgcacccc 
taagctccat 
tcacaatatc 
ctgaaactgc 
attcaaaact 
gacaattatt 
aagcagagta 
tgtttttaca 
atctgttctc 
aagcatttga 
aacagcttca 
caccccaatc 
gtttttagca 
tcctgaaaaa 
acgtccggtc 
aatgaagaac 
ttcaatcaca 
aacgactgta 
tttagcatct 
cactaattgg 
aaaaccaaac 
ttctctgctt 
tgatggatgt 
ttctgcaatg 
tccaaaaaca 
atcttctgct 
atgcccttca 
cctaatatgt 
ccctttcttc 
acggttttac 
caaagaatgt 
gtcaccacaa 
aaatgaagtc 
ataacaatct 
tatttatttc 



cgtcatacgg 
aacattagtg 
ttcaatacga 
cgtaataata 
cacatcaata 
tgttgccgca 
agcgccatga 
ttcaactccc 
gcaaccacca 
ataataggaa 
tctagggtca 
gatttcaatc 
atcggctaag 
cacttctcca 
ttcttatact 
gacgtcttaa 
agattttttc 
gcttctacta 
cccatgtgac 
ataatgcctg 
ggaaccgttg 
gcataagcta 
atatagcgag 
gcaccgccac 
aatccagagt 
tttgtgtcat 
tcctgacgaa 
tccacacgaa 
ggacgtagat 
tgagataagg 
atgagccctt 
tcgaaagctt 
actcccactg 
gtgtcgcgga 
tgaacagaac 
aaaatggcat 
gatacggact 
tgattcttcc 
ctagctgatt 
tagtaaggca 
ctgacaatag 
aataagcctt 
aacaacgtct 
attataacat 
aaaaaaacct 
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FIG. 1. The binding of radiolabeled alpha 2M to 109 
bacteria of different strains of S- pyogenes grown to 



early stationary phase is presented in A {bars represent +SEM, n=3) . In B 

the binding of radiolabeled alpha 2M to 2 x 108 KTL3 

bacteria was competed with alpha 2M and with protein 

G (+/-SD, n=3) . In C the scatchard plot for the reaction between 

alpha 2M and 109 KTL3 bacteria is shown. The shape of 

the plot suggests two binding sites with different affinities (Ka=2.0 x 
108M-1 and 5. 3 x 106M-1 respectively). 

FIG. 2. A schematic comparison between protein GRAB and protein G is shown 
in A. The complete nucleotide and amino acid sequence of grab/protein 
GRAB is shown in B. 

FIG. 3. Different strains of s. pyogenes were 
subjected to PCR and the results are set out in (A) . From all strains, 
except from the AP9 strain, a product of between 500 and 850 bp in size 
could be amplified (A) . Schematic comparison of the mature protein GRAB 
(amino acids 34-188 in FIG. 2B) encoded by these strains is shown in B. 

FIG. 4. MB P- GRAB was used to inhibit the binding of radiolabeled 
alpha 2M to 2 x 108 KTL3 bacteria. Similarly one 

synthetic peptide (aa 34-56 in FIG. 2B) was able to compete for the 
binding of alpha 2M although less efficiency that 

MBP-GRAB, while an overlapping peptide (aa 51-68 in FIG. 2B) did not 

compete for the binding. Bars represent +/-SD, n=3 . 
FIG. 5. An internal fragment of grab, lacking the part of the gene coding 

for the cell wall attachment, was cloned into the streptococcal suicide 

plasmid pFW13 to generate FW-grab. pFWgrab was transformed into KTL3 

bacteria, to generate MR4 . MR4 was completely devoid of alpha 

2M binding as shown (+SD, n=3) . 
FIG. 6. The binding of the radiolabeled fibrinogen was measured after 

trypsin treatment of KTL3 or MR4 bacteria. Some bacteria were 

preincubated with alpha 2M (+ alpha 

2M) and some were not. As can be seen, preincubation of KTL3 with 
alpha 2M protected the M protein, and thus fibrinogen 
binding, from trypsin degradation, alpha 2M 

pretreatment of MR4 did not affect the fibrinogen binding {+SD n=3) . 
FIG. 7. Radiolabeled and activated SCP was added to KTL3 (1), MR4 (3), or 
the same bacteria preincubated with alpha 2M (2 and 4 
respectively) . The binding of SCP was significantly higher to KTL3 
bacteria that had been preincubated with alpha 2M 
(+SD, n=3) . 

FIG. 8. Shows the results of an assay of sheep anti-DSP 18. peptide sera 

on a GRAB coated plate. 
FIG. 9. Shows the results of ELISA using 

FIG. 10. Shows the serum antibody response in mice immunised with a 

protein or peptide of the invention. 
FIG. 11. Shows the results of opsonization of log phase group A 

streptococcus by sera to a protein or peptide of the invention. 
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